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Übersicht

Tragbare Sensoren - Wearables - wie Hörgeräte oder In-Ear-Kopfhörer („Earables“) ermöglichen
eine unauffällige Gesundheitsüberwachung älterer Menschen, da sie Bewegungsdaten erfassen kön-
nen, ohne den Alltag zu beeinträchtigen. Dadurch eignen sie sich für die kontinuierliche Erfassung
von Gleichgewicht und Mobilität, welche zentrale Faktoren bei der Einschätzung des Sturzrisikos
sind. Für den Einsatz in Klinik oder Alltag müssen Earables zunächst anhand etablierter Standards
validiert werden. Diese Arbeit untersuchte, ob aus einer einzelnen ohrgetragenen Inertialmessein-
heit (IMU) extrahierte Bewegungsmerkmale zur Vorhersage des Sturzrisikos bei einer gemischten
Erwachsenenstichprobe mit 59 Teilnehmenden (? 60,1 �14,3 Jahre) genutzt werden können.
Während statischer Gleichgewichtsaufgaben wurden parallel IMU- und Kraftmessplattendaten
aufgezeichnet. Eine standardisierte Merkmalsextraktion wurde verwendet, um Zeit-, Frequenz-
und Flächenmerkmale aus dem IMU-Beschleunigungssensor und den Drucksignalen (COP) der
Kraftmessplatte zu berechnen. Die Kraftmessplatte erfüllte zwei Funktionen: Erstens diente sie
als Goldstandard zur Validierung der IMU-basierten Merkmale. Zweitens wurde sie als Ref-
erenz für die Sturzrisikovorhersage genutzt, indem maschinelle Lernverfahren (Random Forests,
XGBoost, Support Vector Machine) separat auf COP- bzw. IMU-Merkmalen trainiert wurden.
Das Sturzrisiko wurde als binäre Zielvariable über die selbstberichtete Falls Efficacy Scale (FES)
definiert. Zusätzlich wurde der kognitive Status über den Montreal Cognitive Assessment (MoCA)
erfasst. Die technische Validierung zeigte starke Korrelationen im Zeitbereich zwischen IMU-
und Kraftplattenmerkmalen, während im Frequenzbereich nur moderate Übereinstimmungen
beobachtet wurden. In der Klassifikation erzielten beide Modalitäten nur eingeschränkte Vorher-
sageleistungen (ROC-AUC bis 0,71; F1 bis 0,47) und zeigten hohe Varianz über Cross-Validation-
Folds. Ähnliche Herausforderungen zeigten sich bei der Vorhersage des kognitiven Status anhand
der MoCA-Werte. Mögliche Ursachen waren die begrenzte Aussagekraft statischer Aufgaben, die
Subjektivität der Zielgrößen und ein unausgewogenes Datenset mit wenigen Hochrisikopersonen.
Diese Ergebnisse deuten darauf hin, dass weder IMU- noch kraftmessplattenbasierte Merkmale
im vorliegenden Datensatz ausreichten, um das Sturzrisiko zuverlässig vorherzusagen. Die tech-
nische Validierung lege nahe, dass Earables wesentliche Bewegungsaspekte des Gleichgewichts
im ruhigen Stand erfassen können. Zukünftige Studien sollten longitudinale Datenerhebungen
mit dokumentierten Stürzen, dynamischere Aufgaben und standardisierte Protokolle in den Fokus
rücken. Die Kombination von IMU-Daten mit weiteren Gesundheitskennwerten könnte zudem
die individuelle Risikoprofilierung verbessern. Auch wenn die Klassifikationsergebnisse begrenzt
ausfielen, weisen die Ergebnisse der technischen Validierung auf das Potenzial von Earables für
eine praxisnahe Gleichgewichtsanalyse im Alter hin.
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Abstract

Ear-worn wearables, also known as earables, are emerging as promising tools for unobtrusive health
monitoring in older adults. Devices such as hearing aids or earbuds can collect motion data during
daily life, enabling continuous assessment of balance and mobility. Since balance impairments
and fall risk often increase with age-related or neurological conditions, these technologies offer the
potential for early detection and intervention outside clinical environments. However, their ability
to capture meaningful movement-related information must first be validated against established
standards. This thesis aimed to evaluate whether motion features extracted from a single ear-worn
inertial measurement unit (IMU) can be used to predict fall risk in older adult population of
59 participants (? 60.1 �14.3 years). Participants performed static balance tasks while data
were simultaneously recorded from an ear-worn IMU and force plates. A standardized feature
extraction pipeline was applied to derive time-, frequency-, and area-domain features from the
IMU’s accelerometer and the force plate’s center of pressure (COP) signals. The force plates served
two purposes: Firstly, it served as a gold standard to validate the IMU-derived features. Secondly,
it provided a reference for evaluating fall risk prediction, as machine learning models (Random
Forests, XGBoost, Support Vector Machine) were trained separately on COP-derived features from
the force plate and accelerometer-derived features from the IMU. Fall risk was defined as a binary
label using the self-reported Falls Efficacy Scale (FES). In addition, cognitive status prediction was
explored using Montreal Cognitive Assessment (MoCA) scores. The technical validation revealed
strong correlations between IMU and force plate features in the time domain, while frequency-
domain features showed moderate correspondence. In the classification task, both modalities
showed limited performance in predicting fall risk with ROC-AUC values of up to 0.71 and F1
values of up to 0.47, as well as high variability across cross-validation folds. Similar challenges
were found in the prediction of cognitive status using MoCA scores. These limitations may be
explained by the limited discriminatory power of static tasks, the subjective nature of the outcome
labels, and an imbalanced dataset with relatively few high-risk participants. These findings suggest
that neither IMU- nor force plate-derived motion features were sufficient for reliable fall risk
prediction using the available dataset and outcome measures. However, the technical validation
confirms that earable IMUs can capture aspects of balance-related motion during quiet standing.
Future research should prioritize longitudinal data collection with documented fall events, use
more dynamic tasks, and adopt standardized protocols. Integrating IMU data with additional health
metrics could further support individualized risk profiling. Nevertheless, the strong agreement
between IMU and force plate sway features, particularly in the time domain, demonstrates the
potential of ear-worn IMUs for practical balance assessment in older adults.
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Chapter 1

Introduction

1.1 Motivation

Maintaining balance is a fundamental aspect of daily living, and impairments in balance are a
major risk factor for falls, particularly in older adults. Falls represent a significant public health
issue, affecting approximately one-third of adults aged 65 and older each year, and often leading
to functional decline, severe injuries, and increased healthcare costs [Wan24] [Rub06]. In addition
to physical injuries, recurrent falls in older adults can cause psychological trauma, often leading
to a fear of falling. This fear may result in a progressive decline in mobility, as individuals
begin to avoid everyday activities, which in turn contributes to further physical deterioration and
social withdrawal [Vai20]. Therefore, early and accurate balance assessment is crucial for the
prevention of falls and the maintenance of quality of life in aging populations. Traditional clinical
assessments of balance, such as the Berg Balance Scale (BBS) [Ber92] and the Timed Up and
Go (TUG) Test [Pod91], are widely used due to their simplicity, practicality, and ability to predict
fall risk [Man10]. However, these assessments are inherently subjective, often exhibit ceiling
effects, and may lack the sensitivity required to detect subtle changes in postural control or early
deterioration in balance performance [Man10]. Objective measurements, such as those possible
with Force Plates (FPs), offer high precision but are expensive, require specialized equipment
and are impractical for widespread use in the community or at home. In addition, their use is
limited by the need for trained professionals and lack of portability, making them less suitable
for routine clinical examinations or large-scale screening [Noa23b]. To address these limitations,
wearable Inertial Measurement Units (IMUs) have emerged as a promising solution for mobile,
cost-effective, and objective balance assessment. IMUs are capable of capturing dynamic postural
control in a variety of settings, enabling real-world monitoring outside laboratory environments
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�U�R�c�j�n�a���I �c�s���w �C�N �3�q�3�a�w�0���w �c�3�j�j�C�N�<�c �s�C�j�@ �L�C�N�C�L���I �c�3�j�n�U�Y �i�@�3�C�a �U�R�a�j���$�C�I�C�j�w�. �I�R�s �,�R�c�j�. ���N�0 �3���c�3 �R�8

�n�c�3 �L���G�3 �j�@�3�L �U���a�j�C�,�n�I���a�I�w �c�n�C�j���$�I�3 �8�R�a �n�c�3 �C�N �,�I�C�N�C�,���I �c�3�j�j�C�N�<�c�. �@�R�L�3 �L�R�N�C�j�R�a�C�N�<�. ���N�0 �a�3�c�3���a�,�@

�C�N�q�R�I�q�C�N�< �R�I�0�3�a ���0�n�I�j�c �R�a �C�N�0�C�q�C�0�n���I�c �s�C�j�@ �L�R�$�C�I�C�j�w �C�L�U���C�a�L�3�N�j�c �)�K���N�S�z�d �;�@�C�S�O�*�Y

�B�K�m�c �@���q�3 �$�3�3�N ���U�U�I�C�3�0 �C�N �� �q���a�C�3�j�w �R�8 �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j �,�R�N�j�3�u�j�c�. �C�N�,�I�n�0�C�N�< �<���C�j �$���I���N�,�3

�L�R�N�C�j�R�a�C�N�< �)�H�C���l�k�*�. �U�R�c�j�n�a���I �c�s���w ���N���I�w�c�C�c �)�T�R�I�l�z�*�. ���N�0 �c�j���j�C�, �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j �)�M�R���l�k���*�Y ��

�G�3�w �8���,�j�R�a �C�N�•�n�3�N�,�C�N�< �j�@�3 �3�{�3�,�j�C�q�3�N�3�c�c �R�8�B�K�m�A�$���c�3�0 �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j �C�c �j�@�3 �U�I���,�3�L�3�N�j �R�8



�S�Y�l�Y �`�2�H���i�2�/ �r�Q�`�F �k

�j�@�3 �c�3�N�c�R�a �R�N �j�@�3 �$�R�0�w�Y �b�C�N�,�3 �j�@�3 �I�R�,���j�C�R�N �0�3�j�3�a�L�C�N�3�c �s�@�C�,�@ ���c�U�3�,�j�c �R�8 �L�R�q�3�L�3�N�j ���a�3 �,���U�j�n�a�3�0�.

�a�3�c�3���a�,�@�3�a�c �@���q�3 �0�3�q�R�j�3�0 �,�R�N�c�C�0�3�a���$�I�3 ���j�j�3�N�j�C�R�N �j�R �C�0�3�N�j�C�8�w�C�N�< �R�U�j�C�L���I �U�I���,�3�L�3�N�j�c �8�R�a �U�R�c�j�n�a���I �c�s���w

���N���I�w�c�C�c�Y �7�R�a ���c�c�3�c�c�L�3�N�j�c �j���a�<�3�j�C�N�< �s�@�R�I�3�A�$�R�0�w �c�j���$�C�I�C�j�w�. �c�3�N�c�R�a�c ���a�3 �L�R�c�j �,�R�L�L�R�N�I�w �U�R�c�C�j�C�R�N�3�0

�N�3���a �j�@�3 �$�R�0�w���c �,�3�N�j�3�a �R�8 �L���c�c�. �j�w�U�C�,���I�I�w ���j �j�@�3 �s���C�c�j�. �I�n�L�$���a �c�U�C�N�3�. �R�a �c�j�3�a�N�n�L�. �s�@�3�a�3 �c�s���w �C�c

�$�C�R�L�3�,�@���N�C�,���I�I�w �L�R�c�j �U�a�R�N�R�n�N�,�3�0 �)�;�R�0�z�4�*�Y �� �a�3�q�C�3�s �$�w �;�@�C�c�I�C�3�a�C �3�j ���I�Y �)�;�@�C�S�O�* �8�R�n�N�0 �j�@���j �j�@�3

�I�R�s�3�a �j�a�n�N�G�. �U���a�j�C�,�n�I���a�I�w ���a�R�n�N�0 �j�@�3 �H�k�"�H�9 �q�3�a�j�3�$�a���3�. �s���c �j�@�3 �L�R�c�j �8�a�3�\�n�3�N�j�I�w �n�c�3�0 �U�I���,�3�L�3�N�j

�C�N �$���I���N�,�3 �c�j�n�0�C�3�c �0�n�3 �j�R �C�j�c �3�{�3�,�j�C�q�3�N�3�c�c �C�N �,���U�j�n�a�C�N�< �j�a�n�N�G ���,�,�3�I�3�a���j�C�R�N ���N�0 �c�s���w ���L�U�I�C�j�n�0�3�Y

�Q�j�@�3�a �U�I���,�3�L�3�N�j�c�. �C�N�,�I�n�0�C�N�< �j�@�3 �I�C�L�$�c ���N�0 �@�3���0�. �s�3�a�3 �I�3�c�c �,�R�L�L�R�N�Y �B�N ���0�0�C�j�C�R�N �j�R �c�3�N�c�R�a �I�R�,���j�C�R�N�.

�j�@�3 �a�3�q�C�3�s �@�C�<�@�I�C�<�@�j�3�0 �j�@�3 �C�L�U�R�a�j���N�,�3 �R�8 �j���c�G �c�3�I�3�,�j�C�R�N�. �N�R�j�C�N�< �j�@���j �$�R�j�@ �c�j���j�C�, ���N�0 �0�w�N���L�C�,

�j���c�G�c�. �c�n�,�@ ���c �\�n�C�3�j �c�j���N�0�C�N�<�. �<���C�j�. ���N�0 �c�C�j�A�j�R�A�c�j���N�0 �j�a���N�c�C�j�C�R�N�c�. ���a�3 �3�L�U�I�R�w�3�0 �j�R �U�a�R�$�3 �0�C�{�3�a�3�N�j

�0�C�L�3�N�c�C�R�N�c �R�8 �$���I���N�,�3 �U�3�a�8�R�a�L���N�,�3�Y �?�R�s�3�q�3�a�. �j�@�3 �a�3�q�C�3�s �@�C�<�@�I�C�<�@�j�c �c�C�<�N�C�~�,���N�j �@�3�j�3�a�R�<�3�N�3�C�j�w �C�N

�c�3�N�c�R�a �U�I���,�3�L�3�N�j�. �8�3���j�n�a�3 �3�u�j�a���,�j�C�R�N�. ���N�0 �q���I�C�0���j�C�R�N �U�a�R�j�R�,�R�I�c�. �s�C�j�@ �I�C�L�C�j�3�0 ���j�j�3�N�j�C�R�N �j�R �@�3���0�A �R�a

�3���a�A�L�R�n�N�j�3�0 �,�R�N�~�<�n�a���j�C�R�N�c�Y

�Q�N�3 �R�8 �j�@�3 �L�R�c�j �C�N�•�n�3�N�j�C���I �,�R�N�j�a�C�$�n�j�C�R�N�c �C�N �j�@�C�c ���a�3�� �C�c �j�@�3 �B�b�s���w �c�w�c�j�3�L �0�3�q�3�I�R�U�3�0 �$�w �K���N�,�C�N�C

�3�j ���I�Y �)�K���N�S�l�*�. �s�@�C�,�@ �C�N�j�a�R�0�n�,�3�0 �� �c�n�C�j�3 �R�8 �c�s���w �L�3�j�a�C�,�c �0�3�a�C�q�3�0 �8�a�R�L �� �c�C�N�<�I�3 �j�a�n�N�G�A�L�R�n�N�j�3�0�B�K�m

�0�n�a�C�N�< �\�n�C�3�j �c�j���N�0�C�N�< �j���c�G�c�Y �i�@�3 �B�b�s���w �c�w�c�j�3�L �0�3�L�R�N�c�j�a���j�3�0 �j�@���j �j�C�L�3�A�0�R�L���C�N ���N�0 �8�a�3�\�n�3�N�,�w�A

�0�R�L���C�N �8�3���j�n�a�3�c �c�n�,�@ ���c �a�R�R�j �L�3���N �c�\�n���a�3 ���,�,�3�I�3�a���j�C�R�N�. �E�3�a�G�. ���N�0 �,�3�N�j�a�R�C�0���I �8�a�3�\�n�3�N�,�w �,�R�n�I�0

�a�3�I�C���$�I�w �0�C�{�3�a�3�N�j�C���j�3 �$�3�j�s�3�3�N �@�3���I�j�@�w �C�N�0�C�q�C�0�n���I�c ���N�0 �j�@�R�c�3 �s�C�j�@ �$���I���N�,�3 �C�L�U���C�a�L�3�N�j�c�. �C�N�,�I�n�0�C�N�<

�T���a�G�C�N�c�R�N���c �0�C�c�3���c�3 �U���j�C�3�N�j�c�Y �+�a�n�,�C���I�I�w�. �j�@�3�c�3 �8�3���j�n�a�3�c �c�@�R�s�3�0 �c�j�a�R�N�< �,�R�a�a�3�I���j�C�R�N�c �s�C�j�@ �j�a���0�C�j�C�R�N���I

�7�T�L�3�j�a�C�,�c�. �U�a�R�q�C�0�C�N�< �3���a�I�w �3�q�C�0�3�N�,�3 �j�@���j�B�K�m�c �,�R�n�I�0 ���U�U�a�R�u�C�L���j�3 �j�@�3 �$�C�R�L�3�,�@���N�C�,���I �<�R�I�0 �c�j���N�0���a�0

�C�N �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j�Y

�Q�N�3 ���U�U�I�C�,���j�C�R�N �j�@���j �@�C�<�@�I�C�<�@�j�c �j�@�3 �U�a���,�j�C�,���I �q���I�n�3 �R�8�B�K�m�A�0�3�a�C�q�3�0 �c�s���w �L�3�j�a�C�,�c �C�c �j�@�3�C�a

�C�N�j�3�<�a���j�C�R�N �C�N�j�R �c�j���N�0���a�0�C�y�3�0 �,�I�C�N�C�,���I ���c�c�3�c�c�L�3�N�j �j�R�R�I�c�Y �Q�N�3 �U�a�R�L�C�N�3�N�j �3�u���L�U�I�3 �C�c �j�@�3 �Q�$�E�3�,�j�C�q�3

�#���I���N�,�3 �2�a�a�R�a �b�,�R�a�C�N�< �b�w�c�j�3�L �V�R�#�2�b�b�W �C�N�j�a�R�0�n�,�3�0 �$�w �#�a�R�s�N �)�#�a�R�S�k�*�. �s�@�C�,�@ ���C�L�3�0 �j�R �U�a�R�q�C�0�3 ��

�L�R�a�3 �,�R�N�c�C�c�j�3�N�j ���N�0 �R�$�E�3�,�j�C�q�3 ���I�j�3�a�N���j�C�q�3 �j�R �j�@�3 �j�a���0�C�j�C�R�N���I �#���I���N�,�3 �2�a�a�R�a �b�,�R�a�C�N�< �b�w�c�j�3�L �V�#�2�b�b�W�Y

�i�@�3�#�2�b�b�C�c �� �,�I�C�N�C�,���I �j�R�R�I �8�R�a ���c�c�3�c�c�C�N�< �U�R�c�j�n�a���I �c�j���$�C�I�C�j�w�. �C�N �s�@�C�,�@ �� �U�a�R�8�3�c�c�C�R�N���I �3�q���I�n���j�R�a

�c�,�R�a�3�c �$���I���N�,�3 �3�a�a�R�a�c �0�n�a�C�N�< �c�C�u �c�j���N�0���a�0�C�y�3�0 �c�j���N�,�3 �,�R�N�0�C�j�C�R�N�c �U�3�a�8�R�a�L�3�0 �s�C�j�@ �3�w�3�c �,�I�R�c�3�0 ���N�0

�@���N�0�c �R�N �@�C�U�c �R�N �~�a�L ���N�0 �8�R���L �c�n�a�8���,�3�c �)�7�C�N�z�O�*�Y ���I�j�@�R�n�<�@ �j�@�3 �j�a���0�C�j�C�R�N���I�#�2�b�b�C�c �c�C�L�U�I�3 ���N�0

�C�N�3�u�U�3�N�c�C�q�3�. �C�j �0�3�U�3�N�0�c �@�3���q�C�I�w �R�N �j�@�3 �3�u�U�3�a�C�3�N�,�3 �R�8 �j�@�3 �3�q���I�n���j�R�a�c ���N�0 �C�c �G�N�R�s�N �j�R �@���q�3 �I�R�s

�C�N�j�3�a�A�a���j�3�a �a�3�I�C���$�C�I�C�j�w�Y �i�R �R�q�3�a�,�R�L�3 �j�@�3�c�3 �I�C�L�C�j���j�C�R�N�c�. �j�@�3�R�#�2�b�b�c�w�c�j�3�L �3�L�U�I�R�w�3�0�B�K�m�c �U�I���,�3�0

�R�N �j�@�3 �@�3���0�. �j�a�n�N�G�. ���N�0 �I�C�L�$�c �j�R ���n�j�R�L���j�C�,���I�I�w �0�3�j�3�,�j �L�R�q�3�L�3�N�j �U���j�j�3�a�N�c ���c�c�R�,�C���j�3�0 �s�C�j�@ �$���I���N�,�3

�3�a�a�R�a�c�Y �B�N �� �c���L�U�I�3 �R�8 �@�3���I�j�@�w ���0�n�I�j�c�. �j�@�3 �c�w�c�j�3�L �\�n���N�j�C�~�3�0 ���,�,�3�I�3�a���j�C�R�N ���N�0 ���N�<�n�I���a �q�3�I�R�,�C�j�w ���,�a�R�c�c

�$�R�0�w �c�3�<�L�3�N�j�c �j�R �<�3�N�3�a���j�3 ���N �R�$�E�3�,�j�C�q�3 �3�a�a�R�a �c�,�R�a�3�. �s�@�C�,�@ �c�@�R�s�3�0 �c�j�a�R�N�< ���<�a�3�3�L�3�N�j �s�C�j�@ �3�u�U�3�a�j

�q�C�c�n���I �a���j�C�N�<�c ���N�0 �a�3�0�n�,�3�0 �j�@�3 �q���a�C���$�C�I�C�j�w ���c�c�R�,�C���j�3�0 �s�C�j�@ �c�n�$�E�3�,�j�C�q�3 �c�,�R�a�C�N�<�Y ���,�,�R�a�0�C�N�< �j�R �#�a�R�s�N�.
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�j�@�3�R�#�2�b�b�U�a�R�q�C�0�3�c �� �a�3�I�C���$�I�3 �L�3�j�@�R�0 �8�R�a �\�n���N�j�C�8�w�C�N�< �$���I���N�,�3 ���N�0 �,���N ���,�,�n�a���j�3�I�w �U�a�3�0�C�,�j�#�2�b�b

�c�,�R�a�3�c �C�N �@�3���I�j�@�w �C�N�0�C�q�C�0�n���I�c �s�C�j�@ �I�R�s �j�R�j���I �$���I���N�,�3 �3�a�a�R�a�c �n�c�C�N�< �R�N�I�w ���,�,�3�I�3�a���j�C�R�N �0���j�� �8�a�R�L ��

�c�C�N�<�I�3 �B�K�m �U�R�c�C�j�C�R�N�3�0 ���j �j�@�3 �8�R�a�3�@�3���0 �)�#�a�R�S�k�*�Y

�i�a�n�N�G�A�L�R�n�N�j�3�0�B�K�m�c �@���q�3 �$�3�3�N �s�C�0�3�I�w �q���I�C�0���j�3�0 �8�R�a �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j�. �0�3�L�R�N�c�j�a���j�C�N�< �c�j�a�R�N�<

�,�R�a�a�3�I���j�C�R�N�c �s�C�j�@�7�T�L�3�j�a�C�,�c ���N�0 �,�I�C�N�C�,���I �c�,�R�a�3�c �c�n�,�@ ���c �j�@�3�#�#�b���N�0�i�m�; �s�@�3�N �U�I���,�3�0 �N�3���a

�j�@�3 �,�3�N�j�3�a �R�8 �L���c�c�Y �i�@�C�c �j�@�3�c�C�c �s�C�I�I �C�N�q�3�c�j�C�<���j�3 �s�@�3�j�@�3�a �c�C�L�C�I���a �q���I�C�0���j�C�R�N �,���N �$�3 ���,�@�C�3�q�3�0 �n�c�C�N�<

�3���a�A�s�R�a�N �c�3�N�c�R�a�c�. �s�@�C�,�@ �R�{�3�a �� �L�R�a�3 �n�N�R�$�j�a�n�c�C�q�3 �U�I���,�3�L�3�N�j �8�R�a �a�3���I�A�s�R�a�I�0 ���U�U�I�C�,���j�C�R�N�c�Y

�S�Y�l�Y�l �#���I���N�,�3 ���c�c�3�c�c�L�3�N�j �n�c�C�N�< �2���a���$�I�3�c

�2���a���$�I�3�c �@���q�3 �<���C�N�3�0 ���j�j�3�N�j�C�R�N ���c �n�N�R�$�j�a�n�c�C�q�3 �j�R�R�I�c �8�R�a �,���U�j�n�a�C�N�< �U�@�w�c�C�R�I�R�<�C�,���I ���N�0 �$�3�@���q�C�R�a���I

�c�C�<�N���I�c �C�N �0���C�I�w �I�C�8�3�Y �i�@�3�w �C�N�j�3�<�a���j�3 �C�N�3�a�j�C���I �c�3�N�c�R�a�c �C�N�j�R �8���L�C�I�C���a �8�R�a�L �8���,�j�R�a�c �c�n�,�@ ���c �@�3���a�C�N�<

���C�0�c�. �3���a�$�n�0�c�. �R�a �c�L���a�j�<�I���c�c�3�c�. �3�N���$�I�C�N�< �,�R�N�j�C�N�n�R�n�c �L�R�N�C�j�R�a�C�N�< �C�N �N���j�n�a���I�C�c�j�C�, �c�3�j�j�C�N�<�c�Y �2���a�A�s�R�a�N

�c�3�N�c�R�a�c �@���q�3 �$�3�3�N ���U�U�I�C�3�0 �C�N �0�C�q�3�a�c�3 �L�R�j�C�R�N ���N���I�w�c�C�c �,�R�N�j�3�u�j�c�. �C�N�,�I�n�0�C�N�< �<���C�j ���N���I�w�c�C�c �)�D���a�S�9�*�.

�@�n�L���N ���,�j�C�q�C�j�w �a�3�,�R�<�N�C�j�C�R�N �)�#�R�$�l�:�*�. �c�U�3�3�,�@ ���N�0 �E���s �L�R�q�3�L�3�N�j �0�3�j�3�,�j�C�R�N �)�F�@���l�S�*�. ���N�0 �c�I�3�3�U

�U�R�c�j�n�a�3 �L�R�N�C�j�R�a�C�N�< �)�M�<�n�S�f�*�Y �`�Ñ�0�0�C�<�3�a �3�j ���I�Y �)�`�Ñ�0�l�l�* �U�a�R�q�C�0�3 �� �c�w�c�j�3�L���j�C�, �a�3�q�C�3�s ���N�0 �j���u�R�N�R�L�w

�R�8 �c�3�N�c�C�N�< �U�@�3�N�R�L�3�N�� �n�c�C�N�< �3���a���$�I�3�c�. �@�C�<�@�I�C�<�@�j�C�N�< �j�@�3�C�a ���U�U�I�C�,���j�C�R�N�c �C�N ���a�3���c �c�n�,�@ ���c ���,�j�C�q�C�j�w

�a�3�,�R�<�N�C�j�C�R�N�. �U�@�w�c�C�R�I�R�<�C�,���I �L�R�N�C�j�R�a�C�N�<�. ���N�0 �3�N�q�C�a�R�N�L�3�N�j���I �c�3�N�c�C�N�<�Y ���L�R�N�< �j�@�3�c�3�. �j�@�3 ���c�c�3�c�c�L�3�N�j

�R�8 �U�R�c�j�n�a���I �,�R�N�j�a�R�I ���N�0 �$���I���N�,�3 �C�c ���N �3�L�3�a�<�C�N�< �8�R�,�n�c�. �3�N���$�I�3�0 �$�w �j�@�3 �C�N�j�3�<�a���j�C�R�N �R�8�B�K�m�c �C�N�j�R

�,�R�N�c�n�L�3�a �0�3�q�C�,�3�c �I�C�G�3 �@�3���a�C�N�< ���C�0�c ���N�0 �c�L���a�j�<�I���c�c�3�c�Y ���I�j�@�R�n�<�@ �j�a�n�N�G�A�L�R�n�N�j�3�0�B�K�m�c �$�3�N�3�~�j �8�a�R�L

�U�a�R�u�C�L�C�j�w �j�R �j�@�3 �,�3�N�j�3�a �R�8 �L���c�c�. �3���a���$�I�3�c �R�{�3�a �� �L�R�a�3 �0�C�c�,�a�3�j�3 ���N�0 �,�R�L�8�R�a�j���$�I�3 ���I�j�3�a�N���j�C�q�3 �j�@���j �L���w

�$�3�j�j�3�a �c�n�U�U�R�a�j �I�R�N�<�A�j�3�a�L ���N�0 �3�q�3�a�w�0���w �n�c�3�Y �/�3�c�U�C�j�3 �I�C�c�j�C�N�< �� �s�C�0�3 �a���N�<�3 �R�8 �3���a���$�I�3 ���U�U�I�C�,���j�C�R�N�c�.

�j�@�3 �a�3�q�C�3�s �,�R�N�j���C�N�c �L�C�N�C�L���I �a�3�c�3���a�,�@ �c�U�3�,�C�~�,���I�I�w �a�3�I���j�3�0 �j�R �$���I���N�,�3 �R�a �8���I�I �a�C�c�G ���c�c�3�c�c�L�3�N�j�Y

�Q�N�3 �3���a�I�w �q���I�C�0���j�C�R�N �c�j�n�0�w �C�N �j�@�C�c �0�R�L���C�N �s���c �,�R�N�0�n�,�j�3�0 �$�w �b���I�C�c�$�n�a�w �3�j ���I�Y �)�b���I�S�4�*�. �s�@�R

�3�q���I�n���j�3�0 �j�@�3 �n�c�3 �R�8 �c�L���a�j�<�I���c�c�3�c �3�\�n�C�U�U�3�0 �s�C�j�@ ���N �3�L�$�3�0�0�3�0�B�K�m�j�R �L�3���c�n�a�3 �U�R�c�j�n�a���I �c�s���w�Y

�B�N �j�@�3�C�a �s�R�a�G�. �@�3���0�A�L�R�n�N�j�3�0 �c�s���w �L�3�j�a�C�,�c �R�$�j���C�N�3�0 �8�a�R�L �j�@�3 �<�I���c�c�3�c �s�3�a�3 �,�R�L�U���a�3�0 �j�R �j�@�R�c�3

�8�a�R�L �� �,�R�N�q�3�N�j�C�R�N���I �s���C�c�j�A�L�R�n�N�j�3�0�B�K�m�0�n�a�C�N�< �� �c�3�a�C�3�c �R�8 �c�j���N�0���a�0�C�y�3�0 �$���I���N�,�3 �c�j���N�,�3�c�Y �i�@�3

�a�3�c�n�I�j�c �c�@�R�s�3�0 �� �c�j�a�R�N�< �,�R�a�a�3�I���j�C�R�N �$�3�j�s�3�3�N �j�@�3 �j�s�R �c�3�N�c�R�a �I�R�,���j�C�R�N�c�. �U���a�j�C�,�n�I���a�I�w �s�@�3�N ���N���I�w�y�C�N�<

�j�R�j���I �c�s���w �U�R�s�3�a ���N�0 �j���c�G�A�$���c�3�0 ���c�w�L�L�3�j�a�C�3�c�Y �i�@�3�c�3 �~�N�0�C�N�<�c �c�n�<�<�3�c�j �j�@���j �@�3���0�A�L�R�n�N�j�3�0 �c�3�N�c�R�a�c

�,���N �c�3�a�q�3 ���c �q�C���$�I�3 ���I�j�3�a�N���j�C�q�3�c �j�R �j�a�n�N�G�A�L�R�n�N�j�3�0�B�K�m�c �8�R�a �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j�. �s�C�j�@ ���0�0�C�j�C�R�N���I

���0�q���N�j���<�3�c �C�N �U�R�a�j���$�C�I�C�j�w ���N�0 �C�N�j�3�<�a���j�C�R�N �C�N�j�R �0�3�q�C�,�3�c ���I�a�3���0�w �n�c�3�0 �C�N �0���C�I�w �I�C�8�3�Y �r�@�C�I�3 �j�@�3 �a�3�c�n�I�j�c

�c�@�R�s�3�0 �c�j�a�R�N�< �,�R�a�a�3�I���j�C�R�N �s�C�j�@ �j�a�n�N�G�A�L�R�n�N�j�3�0�B�K�m�c�. �j�@�3 �c�j�n�0�w �0�C�0 �N�R�j ���c�c�3�c�c �U�a�3�0�C�,�j�C�q�3 �q���I�C�0�C�j�w

�8�R�a �,�I�C�N�C�,���I�I�w �a�3�I�3�q���N�j �R�n�j�,�R�L�3�c �c�n�,�@ ���c �8���I�I �a�C�c�G�Y

�B�N �j�@�3 �U�C�I�R�j �c�j�n�0�w �$�w �b���I�0���N�� �3�j ���I�Y �)�b���I�S�e�*�. �a�3�c�3���a�,�@�3�a�c �3�u�U�I�R�a�3�0 �j�@�3 �8�3���c�C�$�C�I�C�j�w �R�8 �n�c�C�N�< ��

�I�R�s�A�,�R�c�j �p�C�a�j�n���I �`�3���I�C�j�w �?�3���0�A�K�R�n�N�j�3�0 �/�C�c�U�I���w �V�p�`�?�K�/�W �j�R ���c�c�3�c�c �$���I���N�,�3 �C�N �R�I�0�3�a ���0�n�I�j�c�Y
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�i�@�3 �c�j�n�0�w �C�N�q�R�I�q�3�0 �S�k �U���a�j�C�,�C�U���N�j�c ���<�3�0 �f�9 ���N�0 �R�I�0�3�a�. �0�C�q�C�0�3�0 �C�N�j�R �<�a�R�n�U�c �R�8 �j�@�R�c�3 ���j �a�C�c�G �R�8

�8���I�I�c ���N�0 �,�R�N�j�a�R�I�c�Y �T���a�j�C�,�C�U���N�j�c �n�N�0�3�a�s�3�N�j �� �c�3�a�C�3�c �R�8 �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j�c �n�c�C�N�< �j�@�3�p�`�?�K�/�.

�s�@�C�,�@ �C�N�,�I�n�0�3�0 �L�R�0�n�I�3�c �0�3�c�C�<�N�3�0 �j�R �3�q���I�n���j�3 �$���c�3�I�C�N�3 �$���I���N�,�3�. �a�3���,�j�C�R�N �j�C�L�3�. ���N�0 �U�R�c�j�n�a���I �,�R�N�j�a�R�I�Y

�i�@�3�p�`�?�K�/���c �c�n�$�L�C�I�I�C�L�3�j�3�a �j�a���,�G�C�N�< �,���U���$�C�I�C�j�C�3�c ���I�I�R�s�3�0 �8�R�a �U�a�3�,�C�c�3 �L�3���c�n�a�3�L�3�N�j �R�8 �@�3���0

�L�R�q�3�L�3�N�j�c�. ���N�0 �C�j�c �0���j�� �s�3�a�3 �,�R�L�U���a�3�0 �j�R �j�a���0�C�j�C�R�N���I�7�T�L�3���c�n�a�3�L�3�N�j�c �j�R ���c�c�3�c�c �q���I�C�0�C�j�w�Y �i�@�3

�~�N�0�C�N�<�c �C�N�0�C�,���j�3�0 �j�@���j �j�@�3�p�`�?�K�/ �,�R�n�I�0 �a�3�I�C���$�I�w �0�3�j�3�,�j �0�C�{�3�a�3�N�,�3�c �C�N �$���I���N�,�3 �U�3�a�8�R�a�L���N�,�3

�$�3�j�s�3�3�N �j�@�3 �j�s�R �<�a�R�n�U�c�. �U���a�j�C�,�n�I���a�I�w �C�N �j�@�3 �a���j�3 �R�8 ���N�j�3�a�R�U�R�c�j�3�a�C�R�a �j�C�I�j �,�@���N�<�3�c�Y �?�R�s�3�q�3�a�. �j�@�3

�c�j�n�0�w���c �I�C�L�C�j���j�C�R�N�c �C�N�,�I�n�0�3 �� �c�L���I�I �c���L�U�I�3 �c�C�y�3 ���N�0 �j�@�3 �N�3�3�0 �8�R�a �8�n�a�j�@�3�a �a�3�c�3���a�,�@ �j�R �<�3�N�3�a���I�C�y�3 �j�@�3

�~�N�0�C�N�<�c �j�R �$�a�R���0�3�a �U�R�U�n�I���j�C�R�N�c�Y

�7�n�a�j�@�3�a �s�R�a�G �$�w �;���8�j�R�N �3�j ���I�Y �)�;�a���S�O�* �0�3�L�R�N�c�j�a���j�3�0 �j�@���j �� �c�C�N�<�I�3 �@�3���0�A�L�R�n�N�j�3�0�B�K�m�,���N

�0�3�j�3�,�j �c�n�$�j�I�3 �,�@���N�<�3�c �C�N �U�R�c�j�n�a���I �c�s���w �a�3�I���j�3�0 �j�R �C�N�0�C�q�C�0�n���I �,�@���a���,�j�3�a�C�c�j�C�,�c ���N�0 �U�@�w�c�C�R�I�R�<�C�,���I

�c�j���j�3�c�Y �T���a�j�C�,�C�U���N�j�c �,�R�L�U�I�3�j�3�0 �c�j���j�C�, �$���I���N�,�3 �j�a�C���I�c �n�N�0�3�a �q���a�C�R�n�c �,�R�N�0�C�j�C�R�N�c�Y �#�w ���N���I�w�y�C�N�< �c�s���w

�U�R�s�3�a�. �q�C�c�n���I �0�3�U�3�N�0�3�N�,�w �a���j�C�R�c�. ���N�0 �s�3�C�<�@�j�A�$�3���a�C�N�< ���c�w�L�L�3�j�a�w �0�n�a�C�N�< �c�j���j�C�, �$���I���N�,�3 �j���c�G�c�. �j�@�3

�c�j�n�0�w �c�@�R�s�3�0 �j�@���j �@�3���0�A�L�R�n�N�j�3�0 �L�3���c�n�a�3�L�3�N�j�c �s�3�a�3 �c�3�N�c�C�j�C�q�3 �j�R �8���,�j�R�a�c �c�n�,�@ ���c �c�3�u�. �c�n�$�c�j���N�,�3

�n�c�3�. ���N�0 �,�R�N�,�n�c�c�C�R�N �c�j���j�n�c�Y �i�@�3�c�3 �c�s���w �L�3�j�a�C�,�c �a�3�•�3�,�j �0�C�{�3�a�3�N�j ���c�U�3�,�j�c �R�8 �U�R�c�j�n�a���I �,�R�N�j�a�R�I�-

�c�s���w �U�R�s�3�a �\�n���N�j�C�~�3�c �j�@�3 �R�q�3�a���I�I �C�N�j�3�N�c�C�j�w �R�8 �$�R�0�w �c�s���w�. �q�C�c�n���I �0�3�U�3�N�0�3�N�,�w �a���j�C�R�c �,�R�L�U���a�3

�$���I���N�,�3 �U�3�a�8�R�a�L���N�,�3 �s�C�j�@ �3�w�3�c �R�U�3�N �q�3�a�c�n�c �,�I�R�c�3�0 �j�R ���c�c�3�c�c �a�3�I�C���N�,�3 �R�N �q�C�c�C�R�N�. ���N�0 �s�3�C�<�@�j�A

�$�3���a�C�N�< ���c�w�L�L�3�j�a�w �C�N�0�C�,���j�3�c �n�N�3�q�3�N �I�R���0 �0�C�c�j�a�C�$�n�j�C�R�N �$�3�j�s�3�3�N �j�@�3 �I�3�8�j ���N�0 �a�C�<�@�j �c�C�0�3 �R�8 �j�@�3

�$�R�0�w�Y �M�R�j���$�I�w�. �C�N�0�C�q�C�0�n���I�c �s�C�j�@ �a�3�,�3�N�j �,�R�N�,�n�c�c�C�R�N�c �3�u�@�C�$�C�j�3�0 �c�C�<�N�C�~�,���N�j�I�w �3�I�3�q���j�3�0 �c�s���w �U�R�s�3�a�.

�C�N�0�C�,���j�C�N�< �C�L�U���C�a�3�0 �N�3�n�a�R�L�R�j�R�a �,�R�N�j�a�R�I�Y �i�@�3�c�3 �~�N�0�C�N�<�c �@�C�<�@�I�C�<�@�j �j�@�3 �U�R�j�3�N�j�C���I �R�8 �@�3���0�A�L�R�n�N�j�3�0

�B�K�m�c ���c �U�a���,�j�C�,���I ���N�0 �a�3�c�U�R�N�c�C�q�3 �j�R�R�I�c �8�R�a �C�0�3�N�j�C�8�w�C�N�< �$���I���N�,�3 �C�L�U���C�a�L�3�N�j�c �C�N �a�3���I�A�s�R�a�I�0 �R�a �,�I�C�N�C�,���I

�c�,�a�3�3�N�C�N�< �,�R�N�j�3�u�j�c�Y

�i�@�3 �c�j�n�0�C�3�c �@���q�3 �c�@�R�s�N �j�@���j �@�3���0�A ���N�0 �3���a�A�s�R�a�N�B�K�m�c �,���N �a�3�I�C���$�I�w �,���U�j�n�a�3 �c�s���w �L�3�j�a�C�,�c �0�n�a�C�N�<

�c�j���j�C�, �$���I���N�,�3 �j���c�G�c�. �s�C�j�@ �U�3�a�8�R�a�L���N�,�3 �,�R�L�U���a���$�I�3 �j�R �j�a�n�N�G�A�L�R�n�N�j�3�0 �c�3�N�c�R�a�c �C�N �,�R�N�j�a�R�I�I�3�0 �c�3�j�j�C�N�<�c�Y

�i�@�C�c �j�@�3�c�C�c �s�C�I�I �3�u�U�I�R�a�3 �s�@�3�j�@�3�a �j�@�3�c�3 �3���a�A�s�R�a�N �L�3���c�n�a�3�L�3�N�j�c �,���N ���I�c�R �c�3�a�q�3 ���c �� �q���I�C�0 �C�N�U�n�j �8�R�a

�8���I�I �a�C�c�G �,�I���c�c�C�~�,���j�C�R�N�. �3�u�U���N�0�C�N�< �j�@�3�C�a �n�c�3 �$�3�w�R�N�0 �U�n�a�3 �c�s���w �\�n���N�j�C�~�,���j�C�R�N ���N�0 �3�u���L�C�N�3 �@�R�s �s�3�I�I

�8���I�I �a�C�c�G �U�a�3�0�C�,�j�C�R�N�c �$���c�3�0 �R�N �8�3���j�n�a�3�c �8�a�R�L �3���a�A�s�R�a�N�B�K�m�c ���I�C�<�N �s�C�j�@ �j�@�R�c�3 �0�3�a�C�q�3�0 �8�a�R�L�7�T�0���j���Y

�S�Y�l�Y�k �7���I�I �`�C�c�G ���c�c�3�c�c�L�3�N�j �s�C�j�@ �B�K�m�c

�B�K�m�c ���a�3 �s�C�0�3�I�w �c�j�n�0�C�3�0 �8�R�a �j�@�3�C�a �U�R�j�3�N�j�C���I �j�R ���c�c�3�c�c �8���I�I �a�C�c�G �C�N �R�I�0�3�a ���0�n�I�j�c �j�@�a�R�n�<�@ �R�$�E�3�,�j�C�q�3

�L�3���c�n�a�3�L�3�N�j �R�8 �$���I���N�,�3 ���N�0 �<���C�j�Y �Q�N�3 �R�8 �j�@�3 �8�R�n�N�0���j�C�R�N���I �s�R�a�G�c �C�N �j�@�C�c ���a�3�� �C�c �$�w �?�R�s�,�a�R�8�j �3�j ���I�Y

�)�?�R�s�S�k�*�. �s�@�R �c�w�c�j�3�L���j�C�,���I�I�w �a�3�q�C�3�s�3�0 �:�z �c�j�n�0�C�3�c �j�@���j �3�L�U�I�R�w�3�0 �C�N�3�a�j�C���I �c�3�N�c�R�a�c �j�R ���c�c�3�c�c �8���I�I �a�C�c�G �C�N

�R�I�0�3�a ���0�n�I�j�c�Y �K�R�c�j �c�j�n�0�C�3�c �n�c�3�0�B�K�m�c �U�R�c�C�j�C�R�N�3�0 �N�3���a �j�@�3 �I�R�s�3�a �$���,�G �j�R �,���U�j�n�a�3 �j�a�n�N�G �L�R�j�C�R�N �0�n�a�C�N�<

�s���I�G�C�N�< �R�a �\�n�C�3�j �c�j���N�0�C�N�< �j���c�G�c�. �R�8�j�3�N �n�N�0�3�a �$�R�j�@ �c�C�N�<�I�3�A ���N�0 �0�n���I�A�j���c�G �,�R�N�0�C�j�C�R�N�c�Y �7���I�I�3�a�c ���N�0 �N�R�N�A
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�8���I�I�3�a�c �s�3�a�3 �j�w�U�C�,���I�I�w �,�I���c�c�C�~�3�0 �$���c�3�0 �R�N �a�3�j�a�R�c�U�3�,�j�C�q�3 �c�3�I�8�A�a�3�U�R�a�j�3�0 �8���I�I �@�C�c�j�R�a�w �R�a �,�I�C�N�C�,���I �,�a�C�j�3�a�C���.

�j�@�R�n�<�@ �0�3�~�N�C�j�C�R�N�c �q���a�C�3�0 ���,�a�R�c�c �c�j�n�0�C�3�c�Y �i�@�3 ���n�j�@�R�a�c �8�R�n�N�0 �j�@���j �C�N�3�a�j�C���I �c�3�N�c�R�a �0���j�� �,�R�n�I�0 �3�{�3�,�j�C�q�3�I�w

�0�C�c�j�C�N�<�n�C�c�@ �$�3�j�s�3�3�N �8���I�I�3�a�c ���N�0 �N�R�N�A�8���I�I�3�a�c�. �s�C�j�@ �L���N�w �c�j�n�0�C�3�c �q���I�C�0���j�C�N�< �c�3�N�c�R�a�A�0�3�a�C�q�3�0 �L�3���c�n�a�3�c

���<���C�N�c�j �,�I�C�N�C�,���I ���c�c�3�c�c�L�3�N�j�c �c�n�,�@ ���c �j�@�3�#�#�b�.�i�m�;�. �R�a �8���I�I �@�C�c�j�R�a�w �\�n�3�c�j�C�R�N�N���C�a�3�c�Y �M�R�j���$�I�w�. �@���I�8

�R�8 �j�@�3 �a�3�q�C�3�s�3�0 �c�j�n�0�C�3�c �n�c�3�0 �U�a�3�0�C�,�j�C�q�3 �L�R�0�3�I�c�. �L�R�c�j �,�R�L�L�R�N�I�w �a�3�<�a�3�c�c�C�R�N �j�3�,�@�N�C�\�n�3�c�. �$�n�j ���I�c�R

�C�N�,�I�n�0�C�N�< �,�I���c�c�C�~�3�a�c �c�n�,�@ ���c �0�3�,�C�c�C�R�N �j�a�3�3�c�. �N�3�n�a���I �N�3�j�s�R�a�G�c�. ���N�0 �c�n�U�U�R�a�j �q�3�,�j�R�a �L���,�@�C�N�3�c�Y �i�@�3

�a�3�q�C�3�s �3�L�U�@���c�C�y�3�0 �j�@�3 �N�3�3�0 �8�R�a �<�a�3���j�3�a �L�3�j�@�R�0�R�I�R�<�C�,���I �c�j���N�0���a�0�C�y���j�C�R�N ���,�a�R�c�c �c�j�n�0�C�3�c�. �3�c�U�3�,�C���I�I�w

�a�3�<���a�0�C�N�< �c�3�N�c�R�a �U�I���,�3�L�3�N�j�. �R�n�j�,�R�L�3 �0�3�~�N�C�j�C�R�N�c�. ���N�0 �j�@�3 �n�c�3 �R�8 �U�a�R�c�U�3�,�j�C�q�3 �q���I�C�0���j�C�R�N�Y

�B�N �j�@�3 �,�R�N�j�3�u�j �R�8 �,�I�C�N�C�,���I �U�R�U�n�I���j�C�R�N�c�. �m�I�I�a�C�,�@ �3�j ���I�Y �)�m�I�I�l�l�* �0�3�q�3�I�R�U�3�0 �L���,�@�C�N�3 �I�3���a�N�C�N�<

�L�R�0�3�I�c �j�R �U�a�3�0�C�,�j �8���I�I �a�C�c�G �C�N �C�N�0�C�q�C�0�n���I�c �s�C�j�@ �T���a�G�C�N�c�R�N���c �0�C�c�3���c�3 �n�c�C�N�< �j�s�R �s�3�3�G�c �R�8 �,�R�N�j�C�N�n�R�n�c�.

�a�3���I�A�s�R�a�I�0�B�K�m�<���C�j �0���j���Y�B�K�m�c �s�3�a�3 �U�I���,�3�0 �R�N �j�@�3 �I�R�s�3�a �$���,�G�. ���N�0 �q���a�C�R�n�c �<���C�j �8�3���j�n�a�3�c �s�3�a�3

�3�u�j�a���,�j�3�0�Y �i�@�3 �R�n�j�,�R�L�3 �I���$�3�I �s���c �$���c�3�0 �R�N �� �U�a�R�c�U�3�,�j�C�q�3 �8���I�I �0�C���a�w �R�q�3�a �� �f�A�L�R�N�j�@ �8�R�I�I�R�s�A�n�U

�U�3�a�C�R�0�. �,�I���c�c�C�8�w�C�N�< �U���a�j�C�,�C�U���N�j�c ���c �8���I�I�3�a�c �R�a �N�R�N�A�8���I�I�3�a�c�Y ���L�R�N�< �c�3�q�3�a���I �j�3�c�j�3�0 �L�R�0�3�I�c�. �� �`���N�0�R�L

�7�R�a�3�c�j �,�I���c�c�C�~�3�a �j�a���C�N�3�0 �R�N ���<�<�a�3�<���j�3�0 �0���C�I�w �<���C�j �8�3���j�n�a�3�c ���,�@�C�3�q�3�0 �j�@�3 �@�C�<�@�3�c�j �U�3�a�8�R�a�L���N�,�3�. �s�C�j�@ ��

�$���I���N�,�3�0 ���,�,�n�a���,�w �R�8 �e�:�Y�z�X�. �c�3�N�c�C�j�C�q�C�j�w �R�8 �f�z�Y�z�X�. ���N�0 �c�U�3�,�C�~�,�C�j�w �R�8 �4�4�Y�z�X�Y �i�@�3 �c�j�n�0�w �@�C�<�@�I�C�<�@�j�3�0

�j�@���j �a�3���I�A�s�R�a�I�0 �<���C�j �$�3�@���q�C�R�a�. ���c �R�U�U�R�c�3�0 �j�R �c�@�R�a�j �,�I�C�N�C�,���I ���c�c�3�c�c�L�3�N�j�c�. �L���w �$�3�j�j�3�a �a�3�•�3�,�j ���,�j�n���I

�8���I�I �a�C�c�G �C�N �T���a�G�C�N�c�R�N���c �0�C�c�3���c�3 �U���j�C�3�N�j�c�Y �r�@�C�I�3 �a�3���I �<���C�j �0���j�� �c�@�R�s�3�0 �U�a�3�0�C�,�j�C�q�3 �q���I�n�3�. �j�@�3 �c�j�n�0�w �0�C�0

�N�R�j �3�u���L�C�N�3 �c�s���w�A�$���c�3�0 �8�3���j�n�a�3�c �8�a�R�L �c�j���j�C�, �j���c�G�c �R�a �c�3�N�c�R�a �U�R�c�C�j�C�R�N�c ���U���a�j �8�a�R�L �j�@�3 �I�R�s�3�a �$���,�G�Y

�+�@�3�N �3�j ���I�Y �)�+�@�3�l�l�* �a�3�q�C�3�s�3�0 �l�9 �c�j�n�0�C�3�c ���U�U�I�w�C�N�< �s�3���a���$�I�3 �c�3�N�c�R�a�c�. �U�a�C�L���a�C�I�w�B�K�m�c �U�I���,�3�0 ���j

�j�@�3 �I�R�s�3�a �$���,�G�. �s���C�c�j�. �R�a �c�j�3�a�N�n�L�. �8�R�a �8���I�I �a�C�c�G ���c�c�3�c�c�L�3�N�j �C�N �R�I�0�3�a ���0�n�I�j�c�Y �7���I�I �a�C�c�G �s���c �j�w�U�C�,���I�I�w

���c�c�3�c�c�3�0 �$�w �n�c�C�N�< �s�3���a���$�I�3 �c�3�N�c�R�a �8�3���j�n�a�3�c �j�R �U�a�3�0�C�,�j �3�c�j���$�I�C�c�@�3�0 �,�I�C�N�C�,���I �C�N�0�C�,���j�R�a�c �R�8 �8���I�I �a�C�c�G�.

�c�n�,�@ ���c �i�C�L�3�0 �m�U ���N�0 �;�R �U�3�a�8�R�a�L���N�,�3�. �a�3�j�a�R�c�U�3�,�j�C�q�3 �8���I�I �@�C�c�j�R�a�w�. �R�a �8�n�N�,�j�C�R�N���I �L�R�$�C�I�C�j�w �c�,�R�a�3�c�Y �B�N

�L�R�c�j �c�j�n�0�C�3�c�. �j�@�3�c�3 �,�I�C�N�C�,���I �j�3�c�j�c �c�3�a�q�3�0 ���c �R�n�j�,�R�L�3 �L�3���c�n�a�3�c �R�a �a�3�8�3�a�3�N�,�3 �c�j���N�0���a�0�c ���<���C�N�c�j �s�@�C�,�@

�j�@�3 �U�a�3�0�C�,�j�C�q�3 �q���I�n�3 �R�8 �c�3�N�c�R�a�A�0�3�a�C�q�3�0 �8�3���j�n�a�3�c �s���c �3�q���I�n���j�3�0�Y �i�@�3 �a�3�q�C�3�s �8�R�n�N�0 �j�@���j �s�3���a���$�I�3

�c�3�N�c�R�a�c �,���N ���U�U�a�R�u�C�L���j�3 �j�@�3�c�3 �j�a���0�C�j�C�R�N���I ���c�c�3�c�c�L�3�N�j�c �s�C�j�@ �a�3���c�R�N���$�I�3 ���,�,�n�a���,�w �$�w �3�u�j�a���,�j�C�N�<

�8�3���j�n�a�3�c �8�a�R�L �a���s ���,�,�3�I�3�a���j�C�R�N ���N�0 �<�w�a�R�c�,�R�U�3 �0���j���. �U���a�j�C�,�n�I���a�I�w �<���C�j �q���a�C���$�C�I�C�j�w�. �c�j�a�C�0�3 �a�3�<�n�I���a�C�j�w�.

���N�0 �U�R�c�j�n�a���I �c�s���w�Y �r�@�C�I�3 �L���N�w �c�j�n�0�C�3�c �3�L�U�I�R�w�3�0 �c�j���j�C�c�j�C�,���I �,�R�L�U���a�C�c�R�N�c �$�3�j�s�3�3�N �8���I�I�3�a ���N�0

�N�R�N�A�8���I�I�3�a �<�a�R�n�U�c�. �j�@�3 �a�3�q�C�3�s �N�R�j�3�0 �� �<�a�R�s�C�N�< �n�c�3 �R�8 �c�n�U�3�a�q�C�c�3�0 �L���,�@�C�N�3 �I�3���a�N�C�N�< �L�3�j�@�R�0�c �j�R

�C�L�U�a�R�q�3 �,�I���c�c�C�~�,���j�C�R�N �U�3�a�8�R�a�L���N�,�3 ���N�0 ���n�j�R�L���j�3 ���c�c�3�c�c�L�3�N�j�Y �Q�q�3�a���I�I�. �j�@�3 �~�N�0�C�N�<�c �c�n�U�U�R�a�j �j�@�3

�U�R�j�3�N�j�C���I �R�8 �s�3���a���$�I�3 �j�3�,�@�N�R�I�R�<�C�3�c �8�R�a �8���I�I �a�C�c�G ���c�c�3�c�c�L�3�N�j�. �s�@�C�I�3 �@�C�<�@�I�C�<�@�j�C�N�< �j�@�3 �N�3�3�0 �j�R ���I�C�<�N

���I�<�R�a�C�j�@�L�C�, �R�n�j�U�n�j�c �L�R�a�3 �,�I�R�c�3�I�w �s�C�j�@ �,�I�C�N�C�,���I�I�w �C�N�j�3�a�U�a�3�j���$�I�3 �R�n�j�,�R�L�3�c�Y

�� �$�a�R���0�3�a �0�C�c�j�C�N�,�j�C�R�N �$�3�j�s�3�3�N �8���I�I �a�C�c�G ���c�c�3�c�c�L�3�N�j ���N�0 �8���I�I �0�3�j�3�,�j�C�R�N �s���c ���0�0�a�3�c�c�3�0 �C�N �j�@�3

�a�3�q�C�3�s �$�w �#�3�j �3�j ���I�Y �)�#�3�j�S�O�*�. �s�@�C�,�@ �8�R�,�n�c�3�0 �n�c�C�N�< �s�3���a���$�I�3 �c�3�N�c�R�a�c �C�N �R�I�0�3�a ���0�n�I�j�c�Y �7���I�I �0�3�j�3�,�j�C�R�N

�C�0�3�N�j�C�~�3�c �s�@�3�N �� �8���I�I �@���c ���I�a�3���0�w �R�,�,�n�a�a�3�0�. �j�w�U�C�,���I�I�w �n�c�C�N�< �a�3���I�A�j�C�L�3 �c�3�N�c�R�a �0���j�� �c�n�,�@ ���c �c�n�0�0�3�N
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�,�@���N�<�3�c �C�N �R�a�C�3�N�j���j�C�R�N �R�a ���,�,�3�I�3�a���j�C�R�N�Y �B�N �,�R�N�j�a���c�j�. �8���I�I �a�C�c�G ���c�c�3�c�c�L�3�N�j ���C�L�c �j�R �3�c�j�C�L���j�3 �j�@�3

�I�C�G�3�I�C�@�R�R�0 �R�8 �� �8�n�j�n�a�3 �8���I�I�. �3�C�j�@�3�a �$�w �,�I���c�c�C�8�w�C�N�< �C�N�0�C�q�C�0�n���I�c �$���c�3�0 �R�N �U���c�j �8���I�I�c �R�a �$�w �3�q���I�n���j�C�N�<

�L�R�q�3�L�3�N�j ���N�0 �$���I���N�,�3 �C�N�0�3�U�3�N�0�3�N�j�I�w �R�8 �8���I�I �@�C�c�j�R�a�w�Y �i�@�3 �a�3�q�C�3�s �C�0�3�N�j�C�~�3�0 �j�@���j �8���I�I �a�C�c�G ���c�c�3�c�c�L�3�N�j

�c�j�n�0�C�3�c �U�a�C�L���a�C�I�w �3�L�U�I�R�w�3�0 �C�N�3�a�j�C���I �c�3�N�c�R�a�c �j�R �L�R�N�C�j�R�a �<���C�j ���N�0 �$���I���N�,�3 �,�@���a���,�j�3�a�C�c�j�C�,�c�. �R�8�j�3�N �0�n�a�C�N�<

�c�j���N�0���a�0�C�y�3�0 �s���I�G�C�N�< �R�a �c�j���j�C�, �j���c�G�c�Y �7���I�I �a�C�c�G �s���c �,�R�L�L�R�N�I�w �3�q���I�n���j�3�0 �n�c�C�N�< �,�I�C�N�C�,���I �$�3�N�,�@�L���a�G�c

�c�n�,�@ ���c �j�@�3�i�m�;�.�#�#�b�. ���N�0 �8���I�I �@�C�c�j�R�a�w �\�n�3�c�j�C�R�N�N���C�a�3�c�Y �i�@�3�c�3 ���c�c�3�c�c�L�3�N�j�c �s�3�a�3 �j�w�U�C�,���I�I�w �8�R�I�I�R�s�3�0

�$�w �c�j���j�C�c�j�C�,���I �,�R�L�U���a�C�c�R�N�c �$�3�j�s�3�3�N �8���I�I�3�a ���N�0 �N�R�N�A�8���I�I�3�a �<�a�R�n�U�c�. �R�a �$�w �0�3�q�3�I�R�U�C�N�< �U�a�3�0�C�,�j�C�q�3 �L���,�@�C�N�3

�I�3���a�N�C�N�< �L�R�0�3�I�c �j�R �3�c�j�C�L���j�3 �8���I�I �a�C�c�G�Y �i�@�3 ���n�j�@�R�a�c �N�R�j�3�0 �j�@���j �s�@�C�I�3 �s�3���a���$�I�3 �c�3�N�c�R�a�c �c�@�R�s �<�R�R�0

�U�a�R�L�C�c�3 �C�N �C�0�3�N�j�C�8�w�C�N�< �C�N�0�C�q�C�0�n���I�c ���j �3�I�3�q���j�3�0 �8���I�I �a�C�c�G�. �j�@�3 �c�j�n�0�C�3�c �q���a�C�3�0 �s�C�0�3�I�w �C�N �j�3�a�L�c �R�8 �c�3�N�c�R�a

�U�I���,�3�L�3�N�j�. �N�n�L�$�3�a �R�8 �c�3�N�c�R�a�c �n�c�3�0�. ���N�0 �R�n�j�,�R�L�3 �0�3�~�N�C�j�C�R�N�c�. �L���G�C�N�< �0�C�a�3�,�j �,�R�L�U���a�C�c�R�N�c �0�C�|�,�n�I�j�Y

�K�R�a�3�R�q�3�a�. �R�N�I�w �� �8�3�s �c�j�n�0�C�3�c �q���I�C�0���j�3�0 �j�@�3�C�a �a�3�c�n�I�j�c ���<���C�N�c�j �U�a�R�c�U�3�,�j�C�q�3 �8���I�I �R�n�j�,�R�L�3�c�. �n�N�0�3�a�c�,�R�a�C�N�<

�j�@�3 �R�N�<�R�C�N�< �N�3�3�0 �8�R�a �I�R�N�<�C�j�n�0�C�N���I �q���I�C�0���j�C�R�N ���N�0 �c�j���N�0���a�0�C�y�3�0 �L�3�j�@�R�0�R�I�R�<�C�3�c�Y

�m�c�C�N�< �j�@�3 �b�@�R�a�j �7���I�I�c �2�|�,���,�w �b�,���I�3�"�B�N�j�3�a�N���j�C�R�N���I �V�b�@�R�a�j �7�2�b�A�B�W �j�R �\�n���N�j�C�8�w �U�3�a�,�3�C�q�3�0 �8���I�I

�a�C�c�G�. �/�3�I�A�`�]�R�A�p���I�3�C�a���c �3�j ���I�Y �)�0�3�I�S�f�* �3�u���L�C�N�3�0 �C�j�c ���c�c�R�,�C���j�C�R�N �s�C�j�@ �R�$�E�3�,�j�C�q�3 �$���I���N�,�3 �U�3�a�8�R�a�L���N�,�3

�C�N �R�I�0�3�a ���0�n�I�j�c �s�C�j�@ ���<�3�A�a�3�I���j�3�0 �C�N�c�j���$�C�I�C�j�w�Y �i�@�3�C�a �~�N�0�C�N�<�c �c�@�R�s�3�0 �j�@���j �8�3���a �R�8 �8���I�I�C�N�<�. ���c �a�3�•�3�,�j�3�0

�C�N�b�@�R�a�j �7�2�b�A�B�c�,�R�a�3�c�. �s���c �c�C�<�N�C�~�,���N�j�I�w �,�R�a�a�3�I���j�3�0 �s�C�j�@ �$�R�j�@ �j�@�3 �N�n�L�$�3�a �R�8 �a�3���I�A�I�C�8�3 �8���I�I�c ���N�0

�R�n�j�,�R�L�3�c �8�a�R�L �,�R�L�U�n�j�3�a�C�y�3�0 �0�w�N���L�C�, �U�R�c�j�n�a�R�<�a���U�@�w�Y �i�@�C�c �c�n�U�U�R�a�j�c �j�@�3 �a�3�I�3�q���N�,�3 �R�8 �U�3�a�,�3�C�q�3�0

�8���I�I �a�C�c�G ���c �� �U�a�R�u�w �8�R�a ���,�j�n���I �$���I���N�,�3 �C�L�U���C�a�L�3�N�j�Y �?�R�s�3�q�3�a�. �s�@�C�I�3 �c�n�,�@ �a�3�I���j�C�R�N�c�@�C�U�c �@���q�3 �$�3�3�N

�0�3�L�R�N�c�j�a���j�3�0 �n�c�C�N�< �I���$�R�a���j�R�a�w�A�$���c�3�0 �j�R�R�I�c�. �N�R �U�a�3�q�C�R�n�c �c�j�n�0�C�3�c �@���q�3 �C�N�q�3�c�j�C�<���j�3�0 �s�@�3�j�@�3�a �c�s���w

�8�3���j�n�a�3�c �8�a�R�L �3���a�A�s�R�a�N �C�N�3�a�j�C���I �c�3�N�c�R�a�c �,���N �$�3 �n�c�3�0 �j�R �U�a�3�0�C�,�j �8���I�I �a�C�c�G �,���j�3�<�R�a�C�3�c �0�3�~�N�3�0 �$�w �j�@�3

�7���I�I�c �2�|�,���,�w �b�,���I�3�A�B�N�j�3�a�N���j�C�R�N���I �V�7�2�b�A�B�W �R�a �b�@�R�a�j �7�2�b�A�B�Y �i�@�3 �U�a�3�c�3�N�j �s�R�a�G ���C�L�c �j�R �3�u�U�I�R�a�3 �j�@�C�c

�n�N�0�3�a�3�u���L�C�N�3�0 �C�N�j�3�a�c�3�,�j�C�R�N �R�8 �s�3���a���$�I�3 �c�3�N�c�C�N�<�. �3�c�U�3�,�C���I�I�w �s�C�j�@ �3���a�A�s�R�a�N �0�3�q�C�,�3�c�. ���N�0 �8���I�I �a�C�c�G

�,�I���c�c�C�~�,���j�C�R�N �$���c�3�0 �R�N �� �U�3�a�,�3�C�q�3�0 �8���I�I ���c�c�3�c�c�L�3�N�j �j�R�R�I�Y

�S�Y�k �T�n�a�U�R�c�3

�#�n�C�I�0�C�N�< �R�N �j�@�3 �0�3�q�3�I�R�U�L�3�N�j�c �C�N �s�3���a���$�I�3 ���N�0 �3���a���$�I�3 �j�3�,�@�N�R�I�R�<�C�3�c�. �j�@�3 �U�a�3�c�3�N�j �s�R�a�G ���C�L�c �j�R

�c�w�c�j�3�L���j�C�,���I�I�w �q���I�C�0���j�3 �j�@�3 �n�c�3 �R�8 �3���a���$�I�3�B�K�m�c �8�R�a �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j ���N�0 �8���I�I �a�C�c�G �U�a�3�0�C�,�j�C�R�N

�n�c�C�N�< �� �U�a�3�q�C�R�n�c�I�w �a�3�,�R�a�0�3�0 �0���j���c�3�j�Y �i�@�3 �R�$�E�3�,�j�C�q�3 �C�c �j�R �C�N�q�3�c�j�C�<���j�3 �s�@�3�j�@�3�a ���,�,�3�I�3�a�R�L�3�j�a�C�, �8�3���j�n�a�3�c

�,���U�j�n�a�3�0 �8�a�R�L ���N �3���a�A�s�R�a�N�B�K�m�0�3�q�C�,�3 �,���N �c�3�a�q�3 ���c �a�3�I�C���$�I�3 �C�N�0�C�,���j�R�a�c �R�8 �U�R�c�j�n�a���I �c�j���$�C�I�C�j�w ���N�0

�U�a�3�0�C�,�j�R�a�c �R�8 �8���I�I �a�C�c�G �C�N �R�I�0�3�a ���0�n�I�j�c�Y ���c �C�I�I�n�c�j�a���j�3�0 �C�N �7�C�<�n�a�3 �S�Y�S�. �j�@�3 �a�3�c�3���a�,�@ ���U�U�a�R���,�@ �,�R�N�c�C�c�j�c �R�8

�j�s�R �G�3�w �q���I�C�0���j�C�R�N �c�j�3�U�c�- �7�C�a�c�j�. �� �j�3�,�@�N�C�,���I �q���I�C�0���j�C�R�N �C�c �,�R�N�0�n�,�j�3�0 �$�w �3�u���L�C�N�C�N�< �j�@�3 �a�3�I���j�C�R�N�c�@�C�U

�$�3�j�s�3�3�N ���,�,�3�I�3�a�R�L�3�j�3�a �V���+�+�W �8�3���j�n�a�3�c �8�a�R�L �j�@�3 �3���a���$�I�3�B�K�m���N�0 �+�3�N�j�3�a �R�8 �T�a�3�c�c�n�a�3 �V�+�Q�T�W

�8�3���j�n�a�3�c �R�$�j���C�N�3�0 �8�a�R�L ���7�T�0�n�a�C�N�< �c�j���N�0���a�0�C�y�3�0 �c�j���N�0�C�N�< �$���I���N�,�3 �j���c�G�c�Y �i�@�C�c �C�c �0�R�N�3 �$�w �,�R�L�U�n�j�C�N�<



�4 �+�?���T�i�2�` �S�Y �B�M�i�`�Q�/�m�+�i�B�Q�M

�7�C�<�n�a�3 �S�Y�S�- �b�C�L�U�I�C�~�3�0 �R�q�3�a�q�C�3�s �R�8 �j�@�3 �s�R�a�G �U���,�G���<�3�c �R�8 �j�@�C�c �j�@�3�c�C�c�Y

�T�3���a�c�R�N���c �,�R�a�a�3�I���j�C�R�N �,�R�3�|�,�C�3�N�j�c ���N�0 �,�R�a�a�3�c�U�R�N�0�C�N�< �c�C�<�N�C�~�,���N�,�3 �I�3�q�3�I�c ���,�a�R�c�c �� �c�3�j �R�8 �j�C�L�3�A

���N�0 �8�a�3�\�n�3�N�,�w�A�0�R�L���C�N �8�3���j�n�a�3�c�Y �i�@�C�c �c�j�3�U �3�N�c�n�a�3�c �j�@���j �j�@�3 �8�3���j�n�a�3�c �3�u�j�a���,�j�3�0 �8�a�R�L �j�@�3 �3���a���$�I�3

���,�,�n�a���j�3�I�w �a�3�•�3�,�j �$�C�R�L�3�,�@���N�C�,���I ���c�U�3�,�j�c �R�8 �U�R�c�j�n�a���I �,�R�N�j�a�R�I �j�a���0�C�j�C�R�N���I�I�w �L�3���c�n�a�3�0 �n�c�C�N�< �<�R�I�0�A

�c�j���N�0���a�0 �I���$�R�a���j�R�a�w �3�\�n�C�U�L�3�N�j�Y �b�3�,�R�N�0�. �� �,�I�C�N�C�,���I �q���I�C�0���j�C�R�N �s�C�I�I �$�3 �U�3�a�8�R�a�L�3�0 �$�w ���c�c�3�c�c�C�N�< �@�R�s

���,�,�n�a���j�3�I�w �j�@�3�7�2�b�A�B�A�$���c�3�0 �,�I���c�c�C�~�,���j�C�R�N�c �R�8 �8���I�I �a�C�c�G �,���N �$�3 �U�a�3�0�C�,�j�3�0 �8�a�R�L �8�3���j�n�a�3�c �3�u�j�a���,�j�3�0 �8�a�R�L

�3���a�A�s�R�a�N�B�K�m���N�0�7�T�c �0���j�� �n�c�C�N�< �L���,�@�C�N�3 �I�3���a�N�C�N�< �L�R�0�3�I�c�Y �i�@�C�c �C�c �0�R�N�3 �$�w �j�a���C�N�C�N�< �L���,�@�C�N�3

�I�3���a�N�C�N�< �,�I���c�c�C�~�3�a�c �R�N �$�R�j�@�B�K�m���N�0�7�T�8�3���j�n�a�3�c �j�R �0�C�c�j�C�N�<�n�C�c�@ �$�3�j�s�3�3�N �C�N�0�C�q�C�0�n���I�c �s�C�j�@ �0�C�{�3�a�3�N�j

�I�3�q�3�I�c �R�8 �U�3�a�,�3�C�q�3�0 �8���I�I �a�C�c�G�Y �i�@�3 �U�3�a�8�R�a�L���N�,�3 �R�8 �j�@�3�c�3 �L�R�0�3�I�c �U�a�R�q�C�0�3�c �C�N�c�C�<�@�j �C�N�j�R �j�@�3 �,�I�C�N�C�,���I

�a�3�I�3�q���N�,�3 ���N�0 �U�a�3�0�C�,�j�C�q�3 �q���I�n�3 �R�8 �3���a���$�I�3�A�0�3�a�C�q�3�0 �L�3���c�n�a�3�c�Y �#�w �,�R�L�$�C�N�C�N�< �$�R�j�@ �q���I�C�0���j�C�R�N �c�j�3�U�c�.

�j�@�C�c �j�@�3�c�C�c ���c�c�3�c�c�3�c �j�@�3 ���,�,�n�a���,�w �R�8 �3���a���$�I�3 �L�3���c�n�a�3�L�3�N�j�c ���N�0 �3�u�U�I�R�a�3�c �j�@�3�C�a �U�R�j�3�N�j�C���I ���c �� �U�a���,�j�C�,���I

�j�R�R�I �8�R�a �C�N�j�3�<�a���j�C�N�< �,�I�C�N�C�,���I ���c�c�3�c�c�L�3�N�j�c�. �c�n�,�@ ���c �j�@�3�7�2�b�A�B�. �s�C�j�@ �s�3���a���$�I�3 �j�3�,�@�N�R�I�R�<�w �8�R�a �a�3���I�A�s�R�a�I�0

�n�c�3�Y �/�3�L�R�N�c�j�a���j�C�N�< �j�@�C�c �U�R�j�3�N�j�C���I �,�R�n�I�0 �c�n�U�U�R�a�j �j�@�3 �0�3�q�3�I�R�U�L�3�N�j �R�8 �3���a���$�I�3�A�$���c�3�0 �L�3�j�@�R�0�c �8�R�a

�3���a�I�w �C�0�3�N�j�C�~�,���j�C�R�N �R�8 �C�N�0�C�q�C�0�n���I�c ���j �a�C�c�G �R�8 �8���I�I�C�N�< ���N�0 �3�N���$�I�3 �$�a�R���0�3�a �C�L�U�I�3�L�3�N�j���j�C�R�N �R�8 �8���I�I

�U�a�3�q�3�N�j�C�R�N �c�j�a���j�3�<�C�3�c �R�n�j�c�C�0�3 �,�I�C�N�C�,���I �c�3�j�j�C�N�<�c�Y

�S�Y�: �Q�n�j�I�C�N�3

�i�@�3 �c�j�a�n�,�j�n�a�3 �R�8 �j�@�C�c �j�@�3�c�C�c �C�c �R�a�<���N�C�y�3�0 ���c �8�R�I�I�R�s�c�- �+�@���U�j�3�a �l �U�a�R�q�C�0�3�c �j�@�3 �j�@�3�R�a�3�j�C�,���I �$���,�G�<�a�R�n�N�0�.

�,�R�q�3�a�C�N�< �8�n�N�0���L�3�N�j���I �,�R�N�,�3�U�j�c �a�3�I���j�3�0 �j�R�7�T�c�.�B�K�m�c�. �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j �j�3�c�j�c�. ���N�0 ���N �R�q�3�a�q�C�3�s

�R�8 �j�@�3 �c�3�I�3�,�j�3�0 �L���,�@�C�N�3 �I�3���a�N�C�N�< ���U�U�a�R���,�@�3�c ���N�0 �,�I���c�c�C�~�3�a�c�Y �+�@���U�j�3�a �k �0�3�c�,�a�C�$�3�c �j�@�3 �U�a�3�A�a�3�,�R�a�0�3�0

�0���j���c�3�j �n�c�3�0 �C�N �j�@�C�c �s�R�a�G�Y �+�@���U�j�3�a �: �R�n�j�I�C�N�3�c �j�@�3 �L�3�j�@�R�0�c ���U�U�I�C�3�0�. �C�N�,�I�n�0�C�N�< �j�@�3 �,�R�a�a�3�I���j�C�R�N

���N���I�w�c�C�c �$�3�j�s�3�3�N�B�K�m�c ���N�0�7�T�0���j�� ���c �s�3�I�I ���c �j�@�3 �0�3�q�3�I�R�U�L�3�N�j �R�8 �� �U�a�3�0�C�,�j�C�R�N �U�C�U�3�I�C�N�3 �8�R�a �8���I�I

�a�C�c�G ���c�c�3�c�c�L�3�N�j �n�c�C�N�< �$�R�j�@ �c�3�N�c�R�a �L�R�0���I�C�j�C�3�c�Y �i�@�3 �a�3�c�n�I�j�c ���N�0 �j�@�3�C�a �0�C�c�,�n�c�c�C�R�N ���a�3 �U�a�3�c�3�N�j�3�0 �C�N

�+�@���U�j�3�a �9�Y �+�@���U�j�3�a �f �c�n�L�L���a�C�y�3�c �j�@�3 �~�N�0�C�N�<�c�. �0�C�c�,�n�c�c�3�c �j�@�3�C�a �C�L�U�I�C�,���j�C�R�N�c�. ���N�0 �@�C�<�@�I�C�<�@�j�c �j�@�3

�I�C�L�C�j���j�C�R�N�c �R�8 �j�@�C�c �s�R�a�G�Y �7�C�N���I�I�w�. �+�@���U�j�3�a �e �c�n�L�L���a�C�y�3�c ���N�0 �,�R�N�,�I�n�0�3�c �j�@�3 �j�@�3�c�C�c ���N�0 �R�{�3�a�c ���N

�R�n�j�I�R�R�G �R�N �8�n�j�n�a�3 �a�3�c�3���a�,�@ �0�C�a�3�,�j�C�R�N�c�Y



�+�@���U�j�3�a �l

�7�n�N�0���L�3�N�j���I�c

�i�@�C�c �,�@���U�j�3�a �U�a�3�c�3�N�j�c �j�@�3 �8�n�N�0���L�3�N�j���I �,�R�N�,�3�U�j�c �a�3�I�3�q���N�j �j�R �j�@�C�c �j�@�3�c�C�c�Y �B�j �$�3�<�C�N�c �s�C�j�@ �� �$�a�C�3�8

�R�q�3�a�q�C�3�s �R�8 �$���I���N�,�3�. �,�R�L�L�R�N �C�L�U���C�a�L�3�N�j�c�. ���N�0 �,�I�C�N�C�,���I ���c�c�3�c�c�L�3�N�j �j�R�R�I�c�. �C�N�,�I�n�0�C�N�< �$�R�j�@ �\�n�3�c�j�C�R�N�A

�N���C�a�3�c ���N�0 �R�$�E�3�,�j�C�q�3 �j�3�c�j�c�Y �i�@�3 ���N���j�R�L�C�,���I �,�R�R�a�0�C�N���j�3 �c�w�c�j�3�L �n�c�3�0 �8�R�a �$�C�R�L�3�,�@���N�C�,���I �C�N�j�3�a�U�a�3�j���j�C�R�N

�C�c �j�@�3�N �C�N�j�a�R�0�n�,�3�0�. �8�R�I�I�R�s�3�0 �$�w ���N �R�q�3�a�q�C�3�s �R�8�7�T�L�3���c�n�a�3�L�3�N�j�c ���N�0 �j�@�3 �n�c�3 �R�8�B�K�m�c �8�R�a �$���I���N�,�3

���N���I�w�c�C�c�Y �7�C�N���I�I�w�. �G�3�w �L���,�@�C�N�3 �I�3���a�N�C�N�< �,�R�N�,�3�U�j�c ���a�3 �R�n�j�I�C�N�3�0�. �C�N�,�I�n�0�C�N�< �,�R�L�L�R�N �,�I���c�c�C�~�3�a�c�. �0���j��

�U�a�3�U�a�R�,�3�c�c�C�N�<�. ���N�0 �q���I�C�0���j�C�R�N �j�3�,�@�N�C�\�n�3�c �c�n�,�@ ���c �N�3�c�j�3�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N�. �s�@�C�,�@ ���a�3 �3�c�c�3�N�j�C���I �8�R�a

�0�3�q�3�I�R�U�C�N�< �a�3�I�C���$�I�3 �U�a�3�0�C�,�j�C�q�3 �L�R�0�3�I�c �C�N �j�@�C�c �j�@�3�c�C�c�Y

�l�Y�S �#���I���N�,�3 ���N�0 �B�L�U���C�a�L�3�N�j

�#���I���N�,�3 �C�c �j�@�3 ���$�C�I�C�j�w �j�R �L���C�N�j���C�N �j�@�3 �$�R�0�w���c �,�3�N�j�3�a �R�8 �L���c�c �R�q�3�a �C�j�c �$���c�3 �R�8 �c�n�U�U�R�a�j�. �a�3�I�w�C�N�< �R�N

�j�@�3 �C�N�j�3�<�a���j�C�R�N �R�8 �c�3�N�c�R�a�w �C�N�U�n�j �8�a�R�L �j�@�3 �q�C�c�n���I�. �q�3�c�j�C�$�n�I���a�. ���N�0 �U�a�R�U�a�C�R�,�3�U�j�C�q�3 �c�w�c�j�3�L�c �)�T�R�I�z�z�*

�)�?�R�a�O�f�*�Y �/�C�c�a�n�U�j�C�R�N�c �C�N ���N�w �R�8 �j�@�3�c�3 �c�w�c�j�3�L�c �,���N �I�3���0 �j�R �$���I���N�,�3 �C�L�U���C�a�L�3�N�j�c�. �L���N�C�8�3�c�j�C�N�< ���c

�0�C�y�y�C�N�3�c�c�. �n�N�c�j�3���0�C�N�3�c�c�. �R�a �8���I�I�c �)�b�j�n�z�4�*�Y �+�R�L�L�R�N �,���n�c�3�c �C�N�,�I�n�0�3 �C�N�N�3�a �3���a �0�C�c�R�a�0�3�a�c�. �N�3�n�a�R�I�R�<�C�,���I

�,�R�N�0�C�j�C�R�N�c �c�n�,�@ ���c �T���a�G�C�N�c�R�N���c �0�C�c�3���c�3 ���N�0 �L�n�I�j�C�U�I�3 �c�,�I�3�a�R�c�C�c�. �L�n�c�,�n�I�R�c�G�3�I�3�j���I �C�c�c�n�3�c �I�C�G�3 ���a�j�@�a�C�j�C�c�.

���N�0 �c�C�0�3 �3�{�3�,�j�c �8�a�R�L �,�3�a�j���C�N �L�3�0�C�,���j�C�R�N�c �)���<�a�S�k�* �)���I�I�S�k�* �)�+���L�S�4�* �)�H�3�q�S�l�* �)�r�R�R�z�O�*�Y �i�@�3

�U�a�3�q���I�3�N�,�3 �R�8 �$���I���N�,�3 �C�L�U���C�a�L�3�N�j�c ���L�R�N�< �R�I�0�3�a ���0�n�I�j�c �C�c �c�n�$�c�j���N�j�C���I ���N�0 �c�@�R�s�c �� �,�I�3���a ���<�3�A�a�3�I���j�3�0

�C�N�,�a�3���c�3�Y ���U�U�a�R�u�C�L���j�3�I�w �k�z�X �R�8 �C�N�0�C�q�C�0�n���I�c ���<�3�0 �f�9 �w�3���a�c ���N�0 �R�I�0�3�a �a�3�U�R�a�j �3�u�U�3�a�C�3�N�,�C�N�< �$���I���N�,�3

�C�L�U���C�a�L�3�N�j�c �R�a �0�C�y�y�C�N�3�c�c ���j �c�R�L�3 �U�R�C�N�j �C�N �j�@�3�C�a �I�C�q�3�c �)�r���N�l�:�*�Y �;�C�q�3�N �j�@�3 �@�C�<�@ �U�a�3�q���I�3�N�,�3 ���N�0

�L�n�I�j�C�8���,�j�R�a�C���I �N���j�n�a�3 �R�8 �$���I���N�,�3 �C�L�U���C�a�L�3�N�j�c �C�N �R�I�0�3�a ���0�n�I�j�c�. ���,�,�n�a���j�3 ���c�c�3�c�c�L�3�N�j �C�c �3�c�c�3�N�j�C���I �8�R�a

�C�0�3�N�j�C�8�w�C�N�< �0�3�~�,�C�j�c ���N�0 �<�n�C�0�C�N�< �C�N�j�3�a�q�3�N�j�C�R�N�c�Y �#���I���N�,�3 ���c�c�3�c�c�L�3�N�j �C�N�q�R�I�q�3�c �� �,�R�L�$�C�N���j�C�R�N �R�8

�c�3�I�8�A�a�3�U�R�a�j �\�n�3�c�j�C�R�N�N���C�a�3�c ���N�0 �R�$�E�3�,�j�C�q�3 �,�I�C�N�C�,���I �j�3�c�j�c �j�@���j �3�q���I�n���j�3 �$�R�j�@ �c�j���j�C�, ���N�0 �0�w�N���L�C�, �U�R�c�j�n�a���I

�,�R�N�j�a�R�I�Y �+�R�L�L�R�N �\�n�3�c�j�C�R�N�N���C�a�3�c �C�N�,�I�n�0�3 �j�@�3 ���,�j�C�q�C�j�C�3�c�A�c�U�3�,�C�~�, �#���I���N�,�3 �+�R�N�~�0�3�N�,�3 �V���#�+�W �b�,���I�3�.



�S�z �+�?���T�i�2�` �l�Y �7�m�M�/���K�2�M�i���H�b

�7�C�<�n�a�3 �l�Y�S�- ���N���j�R�L�C�,���I �j�3�a�L�c �R�8 �I�R�,���j�C�R�N �I���$�3�I�3�0 �R�N �j�@�3 ���N���j�R�L�C�,���I �U�R�c�C�j�C�R�N �V���0���U�j�3�0 �8�a�R�L
�)�K���0�z�4�*�W�Y

�j�@�3 �/�C�y�y�C�N�3�c�c �?���N�0�C�,���U �B�N�q�3�N�j�R�a�w �V�/�?�B�W�. ���N�0 �j�@�3�7�2�b�A�B�. �s�@�C�,�@ ���c�c�3�c�c �U�3�a�,�3�C�q�3�0 �,�R�N�~�0�3�N�,�3 ���N�0

�j�@�3 �C�L�U���,�j �R�8 �0�C�y�y�C�N�3�c�c �R�a �8�3���a �R�8 �8���I�I�C�N�< �R�N �0���C�I�w ���,�j�C�q�C�j�C�3�c �)�M�N�R�S�9�* �)�v���a�z�9�*�Y �Q�$�E�3�,�j�C�q�3 �j�R�R�I�c �I�C�G�3

�j�@�3�#�#�b���N�0 �j�@�3�#�2�b�b���a�3 �n�c�3�0 �j�R ���c�c�3�c�c �c�j���j�C�, �$���I���N�,�3�. �s�@�C�I�3 �0�w�N���L�C�, �$���I���N�,�3 �,���N �$�3 �3�q���I�n���j�3�0

�j�@�a�R�n�<�@ �j�@�3�i�m�; �j�3�c�j ���N�0 �j�@�3 �b�@�R�a�j �T�@�w�c�C�,���I �T�3�a�8�R�a�L���N�,�3 �#���j�j�3�a�w �V�b�T�T�#�W�. �s�@�C�,�@ �a�3�•�3�,�j �L�R�$�C�I�C�j�w

���N�0 �8�n�N�,�j�C�R�N���I �,���U���,�C�j�w �C�N �R�I�0�3�a ���0�n�I�j�c �)�M�N�R�S�9�* �)�B�q�3�S�k�* �)�T���q�S�f�*�Y

�l�Y�l �K�3�0�C�,���I �+�R�R�a�0�C�N���j�3 �b�w�c�j�3�L

�B�N �j�@�3 �,�R�N�j�3�u�j �R�8 ���N���j�R�L�C�,���I ���N�0 �$�C�R�L�3�,�@���N�C�,���I �c�j�n�0�C�3�c�. �c�j���N�0���a�0�C�y�3�0 �0�C�a�3�,�j�C�R�N���I �j�3�a�L�c ���N�0 �$�R�0�w

�U�I���N�3�c ���a�3 �n�j�C�I�C�y�3�0 �j�R �0�3�c�,�a�C�$�3 �j�@�3 �R�a�C�3�N�j���j�C�R�N ���N�0 �L�R�q�3�L�3�N�j�c �R�8 �$�R�0�w �c�j�a�n�,�j�n�a�3�c �U�a�3�,�C�c�3�I�w�Y �i�@�3�c�3

�,�R�N�q�3�N�j�C�R�N�c ���a�3 �8�n�N�0���L�3�N�j���I �8�R�a �3�N�c�n�a�C�N�< �,�R�N�c�C�c�j�3�N�j �,�R�L�L�n�N�C�,���j�C�R�N ���N�0 ���a�3 �c�n�L�L���a�C�y�3�0 �C�N �i���$�I�3

�l�Y�S ���N�0 �7�C�<�n�a�3 �l�Y�S �)�r�3�a�l�k�*�Y �i�@�3�c�3 �0�C�a�3�,�j�C�R�N���I �j�3�a�L�c ���a�3 �0�3�~�N�3�0 �a�3�I���j�C�q�3 �j�R �j�@�3 �c�n�$�E�3�,�j���c �c�j���N�0���a�0

���N���j�R�L�C�,���I �U�R�c�C�j�C�R�N�. �s�@�C�,�@ �0�3�c�,�a�C�$�3�c �j�@�3 �$�R�0�w �c�j���N�0�C�N�< �n�U�a�C�<�@�j�. �8���,�C�N�< �8�R�a�s���a�0�. �s�C�j�@ ���a�L�c ���j �j�@�3

�c�C�0�3�c ���N�0 �U���I�L�c �8���,�C�N�< �R�n�j�s���a�0�Y �i�@�C�c �3�N�c�n�a�3�c �,�R�N�c�C�c�j�3�N�,�w �C�N �c�U���j�C���I �0�3�c�,�a�C�U�j�C�R�N�c �a�3�<���a�0�I�3�c�c �R�8 �j�@�3

�c�n�$�E�3�,�j���c ���,�j�n���I �U�R�c�j�n�a�3 �)�r�@�C�z�9�*�Y
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�i���$�I�3 �l�Y�S�- �b�j���N�0���a�0 ���N���j�R�L�C�,���I �j�3�a�L�c �n�c�3�0 �j�R �0�3�c�,�a�C�$�3 �U�R�c�C�j�C�R�N���I ���N�0 �0�C�a�3�,�j�C�R�N���I �a�3�I���j�C�R�N�c�@�C�U�c �C�N
�j�@�3 �@�n�L���N �$�R�0�w�Y

�K�3�0�C�,���I �i�3�a�L �i�a���N�c�I���j�C�R�N
���N�j�3�a�C�R�a �7�a�R�N�j
�T�R�c�j�3�a�C�R�a �#���,�G
�K�3�0�C���I �i�R�s���a�0�c �j�@�3 �L�C�0�I�C�N�3 �R�8 �j�@�3 �$�R�0�w
�H���j�3�a���I ���s���w �8�a�R�L �j�@�3 �L�C�0�I�C�N�3 �R�8 �j�@�3 �$�R�0�w
�b�n�U�3�a�C�R�a �i�R�s���a�0 �j�@�3 �@�3���0 �g �n�U�U�3�a
�B�N�8�3�a�C�R�a �i�R�s���a�0 �j�@�3 �8�3�3�j �g �I�R�s�3�a

�l�Y�k �#���I���N�,�3 ���c�c�3�c�c�L�3�N�j �i�R�R�I�c

�l�Y�k�Y�S �#���I���N�,�3 ���c�c�3�c�c�L�3�N�j �B�N�c�j�a�n�L�3�N�j�c

�7�R�a�,�3 �T�I���j�3�c

�7�R�a�,�3 �T�I���j�3�c �V�7�T�c�W ���a�3 �U�a�3�,�C�c�C�R�N �$�C�R�L�3�,�@���N�C�,���I �C�N�c�j�a�n�L�3�N�j�c �n�c�3�0 �j�R �\�n���N�j�C�8�w �;�a�R�n�N�0 �`�3���,�j�C�R�N

�7�R�a�,�3�c �V�;�`�7�c�W ���N�0 �j�R�a�\�n�3�c �<�3�N�3�a���j�3�0 �0�n�a�C�N�< �@�n�L���N �L�R�q�3�L�3�N�j ���N�0 �U�R�c�j�n�a�3 ���N�0 ���a�3 �,�R�L�L�R�N�I�w �n�c�3�0

�C�N �j�@�3 ���c�c�3�c�c�L�3�N�j �R�8 �U�R�c�j�n�a���I �c�j���$�C�I�C�j�w�Y �i�@�3�w ���a�3 �,�R�L�L�R�N�I�w �3�L�U�I�R�w�3�0 �C�N �$�R�j�@ �c�j���j�C�, ���N�0 �0�w�N���L�C�,

�U�R�c�j�n�a�R�<�a���U�@�w �j�R �L�R�N�C�j�R�a �j�@�3 �,�R�N�j�a�R�I �R�8 �n�U�a�C�<�@�j �c�j���N�,�3�. �s�@�3�a�3 �c�j���j�C�, �U�R�c�j�n�a�R�<�a���U�@�w �C�N�q�R�I�q�3�c �j�@�3

���N���I�w�c�C�c �R�8 �\�n�C�3�j �3�a�3�,�j �U�R�c�j�n�a�3�. ���N�0 �0�w�N���L�C�, �U�R�c�j�n�a�R�<�a���U�@�w ���c�c�3�c�c�3�c �j�@�3 �C�N�0�C�q�C�0�n���I���c �a�3�c�U�R�N�c�3 �j�R

�3�u�j�3�a�N���I�I�w ���U�U�I�C�3�0 �0�C�c�j�n�a�$���N�,�3�c �)�/�n���S�z�*�Y �i�@�3 �+�3�N�j�3�a �R�8 �T�a�3�c�c�n�a�3 �V�+�Q�T�W�. �0�3�a�C�q�3�0 �8�a�R�L�;�`�7�c ���N�0

�L�R�L�3�N�j�c ���a�R�n�N�0 �j�@�3 �U�I���j�3���c �c�n�a�8���,�3�. �a�3�U�a�3�c�3�N�j�c �j�@�3 �U�R�C�N�j �R�8 ���U�U�I�C�,���j�C�R�N �R�8 �j�@�3 �a�3�c�n�I�j���N�j �8�R�a�,�3 �q�3�,�j�R�a

�R�N �j�@�3 �c�n�U�U�R�a�j �c�n�a�8���,�3 ���N�0 �a�3�•�3�,�j�c �j�@�3 �$�R�0�w���c �N�3�n�a�R�L�n�c�,�n�I���a �a�3�c�U�R�N�c�3�c �j�R �L���C�N�j���C�N �3�\�n�C�I�C�$�a�C�n�L

�)�/�n���S�z�* �)�[�n�C�l�S�*�Y �i�w�U�C�,���I�I�w�. �j�@�3�+�Q�T�C�c �L�3���c�n�a�3�0 ���I�R�N�< �j�s�R ���u�3�c�- �j�@�3 �K�3�0�C�R�A�H���j�3�a���I �V�K�H�W ���N�0

���N�j�3�a�R�A�T�R�c�j�3�a�C�R�a �V���T�W �0�C�a�3�,�j�C�R�N�c�. �s�@�C�,�@ �,�R�a�a�3�c�U�R�N�0 �j�R �j�@�3 �@�R�a�C�y�R�N�j���I �,�R�L�U�R�N�3�N�j�c �R�8 �U�R�c�j�n�a���I �c�s���w

�)�+�@�3�l�S�*�Y �i�@�3�+�Q�T�C�c �L���j�@�3�L���j�C�,���I�I�w �,�R�L�U�n�j�3�0 �n�c�C�N�< �j�@�3 �L�3���c�n�a�3�0 �8�R�a�,�3 ���N�0 �L�R�L�3�N�j �,�R�L�U�R�N�3�N�j�c

���,�,�R�a�0�C�N�< �j�R �j�@�3 �8�R�I�I�R�s�C�N�< �3�\�n���j�C�R�N�c�. �s�@�3�a�3Fx ; Fy; Fz ���a�3 �j�@�3 �<�a�R�n�N�0 �a�3���,�j�C�R�N �8�R�a�,�3�c �C�N �j�@�3���T�.

�K�H�. ���N�0 �b�n�U�3�a�C�R�a�A�B�N�8�3�a�C�R�a �V�b�B�W �0�C�a�3�,�j�C�R�N�c�. �a�3�c�U�3�,�j�C�q�3�I�w�.M x ; M y ���a�3 �j�@�3 �L�R�L�3�N�j�c ���a�R�n�N�0 �j�@�3�K�H

���N�0���T ���u�3�c�. ���N�0h �C�c �j�@�3 �@�3�C�<�@�j �R�{�c�3�j �8�a�R�L �j�@�3 �8�R�a�,�3 �L�3���c�n�a�3�L�3�N�j �c�n�a�8���,�3 �j�R �j�@�3 ���,�j�n���I �U�R�C�N�j �R�8

�,�R�N�j���,�j �V�3�Y�<�Y�. �� �c�n�a�8���,�3 �,�R�q�3�a�C�N�<�W �)�/�n���S�z�*�-

�+�Q�TAP =
� M y � h � Fx

Fz
; �+�Q�TML =

M x � h � Fy

Fz
�V�l�Y�S�W

�r�@�3�N �j�@�3 �c�n�$�E�3�,�j �C�c �c�j���N�0�C�N�< �$���a�3�8�R�R�j �0�C�a�3�,�j�I�w �R�N �j�@�3�7�T�c�n�a�8���,�3�. �j�@�3 �q�3�a�j�C�,���I �R�{�c�3�jh �C�c �3�{�3�,�j�C�q�3�I�w

�y�3�a�R �)�b�3�C�S�l�*�Y �K�n�I�j�C�A���u�C�c�7�T�c �L�3���c�n�a�3 �j�@�3 �j�@�a�3�3 �R�a�j�@�R�<�R�N���I �8�R�a�,�3 �,�R�L�U�R�N�3�N�j�c �VFX �.FY �.FZ �W ���N�0 �j�@�3

�,�R�a�a�3�c�U�R�N�0�C�N�< �L�R�L�3�N�j�c �VMX �.MY �.MZ �W�. �3�N���$�I�C�N�< �@�C�<�@�A�a�3�c�R�I�n�j�C�R�N �j�a���,�G�C�N�< �R�8�+�Q�T�j�a���E�3�,�j�R�a�C�3�c�Y



�S�l �+�?���T�i�2�` �l�Y �7�m�M�/���K�2�M�i���H�b

�i�@�3�c�3�+�Q�T�j�a���E�3�,�j�R�a�C�3�c �,���N �$�3 �q�C�c�n���I�C�y�3�0 ���c �c�j���$�C�I�R�<�a���L�c�. �s�@�C�,�@ �c�@�R�s �j�@�3 �j�C�L�3 �c�3�a�C�3�c �R�8 �j�@�3�+�Q�T

�C�N �j�@�3���T ���N�0�K�H�0�C�a�3�,�j�C�R�N�c�. �R�a ���c �c�j���j�R�G�C�N�3�c�C�<�a���L�c�. �s�@�C�,�@ �U�I�R�j �j�@�3�+�Q�T�C�N �j�@�3�K�H�0�C�a�3�,�j�C�R�N

���<���C�N�c�j �j�@�3���T �0�C�a�3�,�j�C�R�N �C�N �� �l�/ �c�U���j�C���I �L���U�Y �#�R�j�@ �q�C�c�n���I�C�y���j�C�R�N�c �U�a�R�q�C�0�3 �C�N�c�C�<�@�j �C�N�j�R �U�R�c�j�n�a���I

�,�R�N�j�a�R�I �c�j�a���j�3�<�C�3�c ���N�0 �C�N�0�C�q�C�0�n���I �c�j���$�C�I�C�j�w �L���a�<�C�N�c �)�/�n���S�z�*�Y �[�n���N�j�C�j���j�C�q�3�+�Q�T�L�3�j�a�C�,�c�. �c�n�,�@ ���c

�j�R�j���I �U���j�@ �I�3�N�<�j�@�. �c�s���w ���a�3�� ���N�0 �L�3���N �q�3�I�R�,�C�j�w ���a�3 �s�C�0�3�I�w �n�c�3�0 �j�R ���c�c�3�c�c �U�R�c�j�n�a���I �,�R�N�j�a�R�I �,���U���,�C�j�w�Y

�7�R�a �3�u���L�U�I�3�. �C�N�,�a�3���c�3�0�+�Q�T�q�3�I�R�,�C�j�w �R�a �c�s���w ���a�3�� �C�c �<�3�N�3�a���I�I�w �C�N�j�3�a�U�a�3�j�3�0 ���c �a�3�0�n�,�3�0 �c�j���$�C�I�C�j�w ���N�0

�C�c �8�a�3�\�n�3�N�j�I�w �R�$�c�3�a�q�3�0 �C�N �U�R�U�n�I���j�C�R�N�c �s�C�j�@ �C�L�U���C�a�3�0 �$���I���N�,�3�. �c�n�,�@ ���c �R�I�0�3�a ���0�n�I�j�c �)�[�n�C�l�S�*�Y

�B�N�3�a�j�C���I �K�3���c�n�a�3�L�3�N�j �m�N�C�j

�B�N�3�a�j�C���I �K�3���c�n�a�3�L�3�N�j �m�N�C�j�c �V�B�K�m�c�W ���a�3 �s�C�0�3�I�w �n�c�3�0 �8�R�a ���c�c�3�c�c�C�N�< �$���I���N�,�3 ���N�0 �U�R�c�j�n�a���I �c�j���$�C�I�C�j�w

�C�N �,�I�C�N�C�,���I ���N�0 �a�3���I�A�s�R�a�I�0 �c�3�j�j�C�N�<�c�Y�B�K�m�c �j�w�U�C�,���I�I�w �,�R�N�c�C�c�j �R�8 ���,�,�3�I�3�a�R�L�3�j�3�a�c ���N�0 �<�w�a�R�c�,�R�U�3�c

�L�3���c�n�a�C�N�< �j�@�3 �C�N�3�a�j�C���I ���,�,�3�I�3�a���j�C�R�N ���N�0 ���N�<�n�I���a �a�R�j���j�C�R�N �a�3�c�U�3�,�j�C�q�3�I�w �)���@�L�S�k�*�Y ���,�,�3�I�3�a�R�L�3�j�3�a�c

���a�3 �U���a�j�C�,�n�I���a�I�w �,�a�n�,�C���I�. ���c �j�@�3�w �L�3���c�n�a�3 �I�C�N�3���a ���,�,�3�I�3�a���j�C�R�N ���,�a�R�c�c �j�@�a�3�3 �R�a�j�@�R�<�R�N���I ���u�3�c�. �N���L�3�I�w

���T�.�K�H�. ���N�0�b�B�. �s�@�C�,�@ �,�R�a�a�3�c�U�R�N�0 �j�R �j�@�3 �U�a�C�L���a�w �0�C�a�3�,�j�C�R�N�c �R�8 �c�s���w �0�n�a�C�N�< �c�j���N�0�C�N�< �R�a �s���I�G�C�N�<

�)�x�@���l�l�* �)�b�3�C�l�k�*�Y �i�@�3 �0���j���. �n�c�n���I�I�w �3�u�U�a�3�c�c�3�0 �C�N �n�N�C�j�c �R�8 �<�a���q�C�j���j�C�R�N���I ���,�,�3�I�3�a���j�C�R�N �Vg�W�. �,���N �$�3

�,�R�N�q�3�a�j�3�0 �j�R �c�j���N�0���a�0 �b�B �n�N�C�j�c �Vm/ s2�W �$�w �L�n�I�j�C�U�I�w�C�N�< �$�w �O�Y�4�z�f�f�9�Y �i�@�C�c �\�n���N�j�C�j���j�C�q�3 �R�n�j�U�n�j �3�N���$�I�3�c

�U�a�3�,�C�c�3 �L�R�N�C�j�R�a�C�N�< �R�8 �c�s���w ���L�U�I�C�j�n�0�3�. �8�a�3�\�n�3�N�,�w�. ���N�0 �q���a�C���$�C�I�C�j�w�. �s�@�C�,�@ ���a�3 �G�3�w �U���a���L�3�j�3�a�c �C�N

�3�q���I�n���j�C�N�< �$���I���N�,�3 �U�3�a�8�R�a�L���N�,�3�Y �b�n�,�@ �c�3�N�c�R�a�c ���a�3 �R�8�j�3�N �U�I���,�3�0 �R�N �j�@�3 �I�R�s�3�a �$���,�G�. �c�j�3�a�N�n�L�. �R�a �3�q�3�N

�$�3�@�C�N�0 �j�@�3 �3���a �j�R �,���U�j�n�a�3 �s�@�R�I�3�A�$�R�0�w �L�R�q�3�L�3�N�j�c �s�C�j�@ �L�C�N�C�L���I �C�N�j�a�n�c�C�R�N �)�;�@�C�S�O�* �)���j���S�S�*�Y �i�@�3�c�3

�c�3�N�c�R�a�c ���a�3 �3�c�c�3�N�j�C���I �C�N �q���a�C�R�n�c ���U�U�I�C�,���j�C�R�N�c �C�N�,�I�n�0�C�N�< ���,�j�C�q�C�j�w �a�3�,�R�<�N�C�j�C�R�N�. �8���I�I �0�3�j�3�,�j�C�R�N�. �<���C�j

���N���I�w�c�C�c�. ���N�0 �I�R�N�<�A�j�3�a�L �@�3���I�j�@ �L�R�N�C�j�R�a�C�N�< �)�b�I�C�S�O�* �)�;�@�C�S�O�*�Y �r�3���a���$�I�3 ���,�,�3�I�3�a�R�L�3�j�3�a�c �@���q�3 �$�3�3�N

�c�n�,�,�3�c�c�8�n�I�I�w �C�N�j�3�<�a���j�3�0 �C�N�j�R �0�3�q�C�,�3�c �c�n�,�@ ���c �@�3���a�C�N�< ���C�0�c�. �s�a�C�c�j�$���N�0�c�. ���N�0 �s���C�c�j �,�I�C�U�c�. �3�N���$�I�C�N�<

�n�N�R�$�j�a�n�c�C�q�3 ���N�0 �,�R�N�j�C�N�n�R�n�c �j�a���,�G�C�N�< �)�b�3�C�l�k�* �)���j���S�S�*�Y �i�@�3 �c���L�U�I�C�N�< �a���j�3 �R�8 ���N�B�K�m�0�3�U�3�N�0�c �R�N �j�@�3

���,�j�C�q�C�j�w �R�8 �C�N�j�3�a�3�c�j�. �j�w�U�C�,���I�I�w �$�3�j�s�3�3�N �j�3�N ���N�0 �c�3�q�3�a���I �@�n�N�0�a�3�0 �?�y�Y �?�C�<�@�3�a �c���L�U�I�C�N�< �a���j�3�c �3�N���$�I�3

�j�@�3 �c�w�c�j�3�L �j�R ���,�\�n�C�a�3 �c�C�<�N���I�c �s�C�j�@ �@�C�<�@�3�a �U�a�3�,�C�c�C�R�N ���N�0 �8�a�3�\�n�3�N�,�w�. �a�3�c�n�I�j�C�N�< �C�N �L�R�a�3 �U�a�3�,�C�c�3 �L�R�0�3�I�c

���j �j�@�3 �3�u�U�3�N�c�3 �R�8 �@�C�<�@�3�a �3�N�3�a�<�w �,�R�N�c�n�L�U�j�C�R�N �)�x�@���l�l�*�Y �K�R�a�3�R�q�3�a�. �j�@�3�C�a �c�L���I�I �c�C�y�3�. �I�R�s �,�R�c�j�. ���N�0

�3���c�3 �R�8 �C�N�j�3�<�a���j�C�R�N �C�N�j�R �s�3���a���$�I�3 �c�w�c�j�3�L�c �c�n�,�@ ���c �@�3���a�C�N�< ���C�0�c �R�a �$�3�I�j �,�I�C�U�c �3�N�@���N�,�3 �j�@�3�C�a �n�j�C�I�C�j�w �8�R�a

�,�R�N�j�C�N�n�R�n�c�. ���j�A�@�R�L�3 �$���I���N�,�3 �)���j���S�S�* �)�;�@�C�S�O�*�Y �?�R�s�3�q�3�a�. �,�@���I�I�3�N�<�3�c �c�n�,�@ ���c �U�I���,�3�L�3�N�j �q���a�C���$�C�I�C�j�w

�,���N �C�L�U���,�j ���,�,�n�a���,�w ���N�0 �L�C�N�C�L�C�y�3 �3�a�a�R�a�c �0�n�3 �j�R �c�3�N�c�R�a ���I�C�<�N�L�3�N�j ���N�0 �0�a�C�8�j �)���j���S�S�* �)���@�L�S�k�*�Y

�l�Y�k�Y�l �[�n�3�c�j�C�R�N�N���C�a�3�c ���N�0 �i�3�c�j�c

�7���I�I�c �2�|�,���,�w �b�,���I�3

�i�@�3 �7���I�I�c �2�|�,���,�w �b�,���I�3�A�B�N�j�3�a�N���j�C�R�N���I �V�7�2�b�A�B�W �C�c �� �c�j���N�0���a�0�C�y�3�0 �C�N�c�j�a�n�L�3�N�j �n�c�3�0 �j�R ���c�c�3�c�c �j�@�3

�8�3���a �R�8 �8���I�I�C�N�< �$�w �\�n���N�j�C�8�w�C�N�< ���N �C�N�0�C�q�C�0�n���I���c �,�R�N�,�3�a�N�c �0�n�a�C�N�< �3�q�3�a�w�0���w ���,�j�C�q�C�j�C�3�c �s�C�j�@ �� �S�f�A�C�j�3�L



�l�Y�:�Y �K���+�?�B�M�2 �H�2���`�M�B�M�; �S�k

�\�n�3�c�j�C�R�N�N���C�a�3 �3���,�@ �a���j�3�0 �R�N �� �c�,���I�3 �R�8 �R�N�3 �j�R �8�R�n�a �)�v���a�z�9�*�Y �2���,�@ �C�j�3�L �C�c �a���j�3�0 �R�N �� �8�R�n�a�A�U�R�C�N�j �c�,���I�3

�a���N�<�C�N�< �8�a�R�L �S �V�N�R�j ���j ���I�I �,�R�N�,�3�a�N�3�0�W �j�R �: �V�q�3�a�w �,�R�N�,�3�a�N�3�0�W�. �a�3�c�n�I�j�C�N�< �C�N �c�,�R�a�3�c �j�@���j ���0�0 �n�U �j�R �� �q���I�n�3

�$�3�j�s�3�3�N �S�f ���N�0 �f�:�. �s�C�j�@ �@�C�<�@�3�a �c�,�R�a�3�c �C�N�0�C�,���j�C�N�< �<�a�3���j�3�a �8�3���a �R�8 �8���I�I�C�N�<�Y �i�@�3 �\�n�3�c�j�C�R�N�N���C�a�3 �,�R�q�3�a�c

�� �$�a�R���0 �a���N�<�3 �R�8 �U�@�w�c�C�,���I ���N�0 �c�R�,�C���I ���,�j�C�q�C�j�C�3�c�. �C�N�,�I�n�0�C�N�< �s���I�G�C�N�< �R�N �n�N�3�q�3�N �c�n�a�8���,�3�c�. �a�3���,�@�C�N�<

�R�q�3�a�@�3���0�. �$���j�@�C�N�<�. ���N�0 ���j�j�3�N�0�C�N�< �c�R�,�C���I �3�q�3�N�j�c�Y �i�@�C�c �s�C�0�3 �c�,�R�U�3 �L���G�3�c �j�@�3�7�2�b�A�B�U���a�j�C�,�n�I���a�I�w

�c�n�C�j���$�I�3 �8�R�a �$�R�j�@ �8�a���C�I �C�N�0�C�q�C�0�n���I�c ���N�0 �L�R�a�3 ���,�j�C�q�3 �R�I�0�3�a ���0�n�I�j�c �)�v���a�z�9�* �)�/�3�I�S�z�*�Y �B�j �@���c �$�3�,�R�L�3 ��

�c�j���N�0���a�0 �j�R�R�I �C�N �8���I�I �a�C�c�G ���c�c�3�c�c�L�3�N�j�. �s�C�j�@ �c�,�R�a�3�c �R�8 �S�f �j�R �l�S �C�N�0�C�,���j�3 �I�R�s �8���I�I �a�C�c�G�. �s�@�C�I�3 �c�,�R�a�3�c �R�8

�l�l ���N�0 ���$�R�q�3 �C�N�0�C�,���j�3 �@�C�<�@�3�a �8���I�I �a�C�c�G�Y �i�@�C�c �j�@�a�3�c�@�R�I�0 �3�N���$�I�3�c �,�I�C�N�C�,�C���N�c �j�R �0�C�{�3�a�3�N�j�C���j�3 �$�3�j�s�3�3�N

�C�N�0�C�q�C�0�n���I�c �s�C�j�@ �I�R�s�3�a ���N�0 �@�C�<�@�3�a �I�3�q�3�I�c �R�8 �8�3���a�. �j�@�n�c �<�n�C�0�C�N�< �j���a�<�3�j�3�0 �8���I�I �U�a�3�q�3�N�j�C�R�N �c�j�a���j�3�<�C�3�c

�)�/�3�I�S�z�*�Y

�K�R�N�j�a�3���I �+�R�<�N�C�j�C�q�3 ���c�c�3�c�c�L�3�N�j

�i�@�3 �K�R�N�j�a�3���I �+�R�<�N�C�j�C�q�3 ���c�c�3�c�c�L�3�N�j �V�K�R�+���W �C�c �� �$�a�C�3�8 �c�,�a�3�3�N�C�N�< �j�R�R�I �s�C�0�3�I�w �n�c�3�0 �j�R �0�3�j�3�,�j �L�C�I�0

�,�R�<�N�C�j�C�q�3 �C�L�U���C�a�L�3�N�j�. �s�@�C�,�@ �@���c �C�L�U�I�C�,���j�C�R�N�c �8�R�a �$���I���N�,�3 ���c�c�3�c�c�L�3�N�j ���c �,�R�<�N�C�j�C�q�3 �0�3�~�,�C�j�c �,���N

���0�q�3�a�c�3�I�w ���{�3�,�j �U�R�c�j�n�a���I �,�R�N�j�a�R�I�Y �i�@�3�K�R�+���3�q���I�n���j�3�c �� �s�C�0�3 �a���N�<�3 �R�8 �,�R�<�N�C�j�C�q�3 �0�R�L���C�N�c �n�c�C�N�<

�j���c�G�c �c�n�,�@ ���c �c�@�R�a�j�A�j�3�a�L �L�3�L�R�a�w �a�3�,���I�I�. �q�C�c�n�R�c�U���j�C���I �c�G�C�I�I�c�. �3�u�3�,�n�j�C�q�3 �8�n�N�,�j�C�R�N�. ���j�j�3�N�j�C�R�N ���N�0

�s�R�a�G�C�N�< �L�3�L�R�a�w�. �I���N�<�n���<�3�. ���N�0 �R�a�C�3�N�j���j�C�R�N�Y �i�@�3 �j�R�j���I �c�,�R�a�3 �a���N�<�3�c �8�a�R�L �z �j�R �k�z�. �s�C�j�@ �@�C�<�@�3�a

�c�,�R�a�3�c �C�N�0�C�,���j�C�N�< �$�3�j�j�3�a �,�R�<�N�C�j�C�q�3 �8�n�N�,�j�C�R�N�Y �b�j�n�0�C�3�c �@���q�3 �c�@�R�s�N �j�@���j �C�N�0�C�q�C�0�n���I�c �c�,�R�a�C�N�< �$�3�I�R�s �l�f

�R�N �j�@�3�K�R�+���R�8�j�3�N �3�u�@�C�$�C�j �C�L�U���C�a�L�3�N�j�c �j�@���j �L���w �j�a���N�c�I���j�3 �C�N�j�R �$���I���N�,�3 ���N�0 �L�R�$�C�I�C�j�w �,�@���I�I�3�N�<�3�c�Y

�i�@�n�c�. ���K�R�+���c�,�R�a�3 �R�8 �l�f �c�3�a�q�3�c ���c �j�@�3 �j�@�a�3�c�@�R�I�0�. �0�C�c�j�C�N�<�n�C�c�@�C�N�< �$�3�j�s�3�3�N �,�R�<�N�C�j�C�q�3�I�w �N�R�a�L���I

�c�n�$�E�3�,�j�c ���N�0 �j�@�R�c�3 ���j �a�C�c�G �R�8 �$���I���N�,�3�A�a�3�I���j�3�0 �C�c�c�n�3�c �)�M���c�z�9�*�Y

�l�Y�: �K���,�@�C�N�3 �H�3���a�N�C�N�<

�K���,�@�C�N�3 �I�3���a�N�C�N�< �a�3�8�3�a�c �j�R �j�@�3 ���$�C�I�C�j�w �R�8 �,�R�L�U�n�j���j�C�R�N���I �L�R�0�3�I�c �j�R �I�3���a�N �8�a�R�L �j���c�G�A�c�U�3�,�C�~�, �j�a���C�N�C�N�<

�0���j���. �3�N���$�I�C�N�< �j�@�3�L �j�R ���n�j�R�L���j�C�,���I�I�w �$�n�C�I�0 ���N���I�w�j�C�,���I �L�R�0�3�I�c ���N�0 �c�R�I�q�3 �a�3�I���j�3�0 �U�a�R�$�I�3�L�c�Y �i�a���0�C�j�C�R�N���I

�L���,�@�C�N�3 �I�3���a�N�C�N�< �j�3�,�@�N�C�\�n�3�c �c�n�,�@ ���c �0�3�,�C�c�C�R�N �j�a�3�3�c �)�[�n�C�4�f�*�. �`���N�0�R�L �7�R�a�3�c�j�c �V�`�7�c�W �)�#�a�3�z�S�*�.

�2�u�j�a�3�L�3 �;�a���0�C�3�N�j �#�R�R�c�j�C�N�< �V�t�;�#�R�R�c�j�W �)�+�@�3�S�f�*�. ���N�0 �b�n�U�U�R�a�j �p�3�,�j�R�a �K���,�@�C�N�3�c �V�b�p�K�c�W �)�+�R�a�O�9�*

���a�3 �,�R�L�L�R�N�I�w �n�c�3�0 ���c �C�N�C�j�C���I ���U�U�a�R���,�@�3�c �8�R�a �$�C�R�L�3�0�C�,���I �0���j�� ���N���I�w�c�C�c�Y �i�@�3�w ���a�3 �U���a�j�C�,�n�I���a�I�w

�3�{�3�,�j�C�q�3 �s�C�j�@ �c�L���I�I�3�a �0���j���c�3�j�c�. �c�n�,�@ ���c �j�@�R�c�3 �s�C�j�@ �8�3�s�3�a �j�@���N �k�z�z �c���L�U�I�3�c�. ���N�0 �<�3�N�3�a���I�I�w �R�{�3�a

�<�a�3���j�3�a �C�N�j�3�a�U�a�3�j���$�C�I�C�j�w �,�R�L�U���a�3�0 �j�R �0�3�3�U �I�3���a�N�C�N�< �L�R�0�3�I�c �)�x���N�l�:�* �)�#�C�N�l�:�*�Y

�7�C�<�n�a�3 �l�Y�l �U�a�3�c�3�N�j�c �� �c�j���N�0���a�0 �L���,�@�C�N�3 �I�3���a�N�C�N�< �,�I���c�c�C�~�,���j�C�R�N �U�C�U�3�I�C�N�3 �c�U�I�C�j �C�N�j�R �j�a���C�N�C�N�< ���N�0

�j�3�c�j�C�N�< �U�@���c�3�c�Y �i�@�3 �U�a�R�,�3�c�c �$�3�<�C�N�c �s�C�j�@ �0���j�� �U�a�3�U�a�R�,�3�c�c�C�N�< ���N�0 �8�3���j�n�a�3 �3�u�j�a���,�j�C�R�N �j�R �j�a���N�c�8�R�a�L

�a���s �C�N�U�n�j�c �C�N�j�R �n�c�3�8�n�I �a�3�U�a�3�c�3�N�j���j�C�R�N�c�Y �i�@�3 �U�a�3�U���a�3�0 �0���j�� �C�c �j�@�3�N �0�C�q�C�0�3�0 �C�N�j�R �� �j�a���C�N�C�N�< �c�3�j�. �n�c�3�0



�S�: �+�?���T�i�2�` �l�Y �7�m�M�/���K�2�M�i���H�b

�7�C�<�n�a�3 �l�Y�l�- �i�@�3 �$���c�C�, �L�R�0�n�I�3�c �R�8 �� �L�R�0�3�I �,�I���c�c�C�~�,���j�C�R�N �c�w�c�j�3�L �)�M�C�3�4�k�*�Y

�8�R�a �L�R�0�3�I �I�3���a�N�C�N�<�. ���N�0 �� �j�3�c�j �c�3�j �8�R�a �3�q���I�n���j�C�N�< �,�I���c�c�C�~�,���j�C�R�N �L�R�0�3�I �U�3�a�8�R�a�L���N�,�3 �R�N �n�N�c�3�3�N �0���j��

�)�M�C�3�4�k�*�Y

�l�Y�:�Y�S �i�a���C�N�C�N�< ���N�0 �2�q���I�n���j�C�R�N

�i�R �$�n�C�I�0 �� �a�R�$�n�c�j �L�R�0�3�I�. �C�j �C�c �3�c�c�3�N�j�C���I �j�R �n�j�C�I�C�y�3 ���c �L���N�w ���q���C�I���$�I�3 �c���L�U�I�3�c ���c �U�R�c�c�C�$�I�3 �0�n�a�C�N�<

�j�a���C�N�C�N�<�. �s�@�C�I�3 �3�N�c�n�a�C�N�< �j�@���j �j�@�3 �j�3�c�j �c�3�j �C�c �c�n�|�,�C�3�N�j�I�w �I���a�<�3 �j�R �U�a�R�q�C�0�3 �� �a�3�I�C���$�I�3 �3�c�j�C�L���j�C�R�N �R�8

�U�a�3�0�C�,�j�C�q�3 �U�3�a�8�R�a�L���N�,�3�Y �B�8 �j�@�3 ���q���C�I���$�I�3 �0���j���c�3�j �@���c �R�N�I�w �� �c�L���I�I �c�C�y�3 �8�R�a �j�a���C�N�C�N�< ���N�0 �j�3�c�j�C�N�<�. �j�@�C�c

�,���N �U�R�c�3 �� �c�C�<�N�C�~�,���N�j �,�@���I�I�3�N�<�3�Y �� �s�C�0�3�I�w ���0�R�U�j�3�0 �c�R�I�n�j�C�R�N �C�c �,�a�R�c�c�A�q���I�C�0���j�C�R�N�. �s�@�C�,�@ ���I�I�R�s�c �j�@�3

�3�N�j�C�a�3 �0���j���c�3�j �j�R �$�3 �c�w�c�j�3�L���j�C�,���I�I�w �n�c�3�0 �8�R�a �$�R�j�@ �j�a���C�N�C�N�< ���N�0 �j�3�c�j�C�N�< �C�N �0�C�{�3�a�3�N�j �C�j�3�a���j�C�R�N�c �)�#�C�c�z�f�*�Y

�Q�N�3 �R�8 �j�@�3 �L�R�c�j �,�R�L�L�R�N�I�w �n�c�3�0 �q���a�C���N�j�c �C�ck�A�8�R�I�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N�. �C�N �s�@�C�,�@ �j�@�3 �0���j���c�3�j �C�c �0�C�q�C�0�3�0

�C�N�j�Rk �3�\�n���I�I�w �c�C�y�3�0 �8�R�I�0�c�Y �B�N �3���,�@ �R�8 �j�@�3k �C�j�3�a���j�C�R�N�c�. �R�N�3 �8�R�I�0 �C�c �a�3�c�3�a�q�3�0 �8�R�a �q���I�C�0���j�C�R�N�. �s�@�C�I�3 �j�@�3

�a�3�L���C�N�C�N�<k�£�S �8�R�I�0�c ���a�3 �n�c�3�0 �8�R�a �j�a���C�N�C�N�<�Y �i�@�C�c �U�a�R�,�3�0�n�a�3 �3�N�c�n�a�3�c �j�@���j �3�q�3�a�w �0���j�� �U�R�C�N�j �C�c �n�c�3�0 �8�R�a

�q���I�C�0���j�C�R�N �3�u���,�j�I�w �R�N�,�3 ���N�0 �8�R�a �j�a���C�N�C�N�<k�£�S �j�C�L�3�c�Y �i�@�3 �U�3�a�8�R�a�L���N�,�3 �L�3�j�a�C�,�c ���a�3 �j�@�3�N ���q�3�a���<�3�0

�R�q�3�a ���I�I �8�R�I�0�c �j�R �R�$�j���C�N �� �L�R�a�3 �a�3�I�C���$�I�3 �3�c�j�C�L���j�3 �R�8 �j�@�3 �L�R�0�3�I���c �U�a�3�0�C�,�j�C�q�3 �U�3�a�8�R�a�L���N�,�3 �)�`���c�l�S�*�Y

�B�N �L�R�c�j �L���,�@�C�N�3 �I�3���a�N�C�N�< �s�R�a�G�•�R�s�c�. �C�j �C�c �N�R�j �3�N�R�n�<�@ �j�R �E�n�c�j �j�a���C�N �� �L�R�0�3�I�Y �i�@�3 �U�a�R�,�3�c�c ���I�c�R

�C�N�,�I�n�0�3�c �c�3�I�3�,�j�C�N�< �j�@�3 �$�3�c�j �@�w�U�3�a�U���a���L�3�j�3�a�c ���N�0 ���U�U�I�w�C�N�< �U�a�3�U�a�R�,�3�c�c�C�N�< �c�j�3�U�c �c�n�,�@ ���c �c�,���I�C�N�<

�R�a �C�L�U�n�j���j�C�R�N�Y �B�8 �j�@�3�c�3 �R�U�j�C�L�C�y���j�C�R�N �c�j�3�U�c ���N�0 �j�@�3 �3�q���I�n���j�C�R�N �R�8 �L�R�0�3�I �U�3�a�8�R�a�L���N�,�3 ���a�3 �,���a�a�C�3�0

�R�n�j �n�c�C�N�< �j�@�3 �c���L�3 �0���j���. �$�C���c�3�0 �U�3�a�8�R�a�L���N�,�3 �3�c�j�C�L���j�3�c �L���w �a�3�c�n�I�j�Y �i�@�C�c �U�a�R�$�I�3�L �C�c �U���a�j�C�,�n�I���a�I�w

�U�a�R�L�C�N�3�N�j �C�N �c�,�3�N���a�C�R�c �s�C�j�@ �c�L���I�I �c���L�U�I�3�c�. �s�@�3�a�3 �C�j �C�c �R�8�j�3�N �N�R�j �U�R�c�c�C�$�I�3 �j�R �,�a�3���j�3 �� �c�3�U���a���j�3�.

�C�N�0�3�U�3�N�0�3�N�j �j�3�c�j �c�3�j�Y �i�R �L�C�j�C�<���j�3 �j�@�C�c �U�a�R�$�I�3�L�.�N�3�c�j�3�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N�@���c �3�L�3�a�<�3�0 ���c �� �a�R�$�n�c�j

�L�3�j�@�R�0 �8�R�a �c�C�L�n�I�j���N�3�R�n�c�I�w �U�3�a�8�R�a�L�C�N�< �L�R�0�3�I �c�3�I�3�,�j�C�R�N ���N�0 �U�3�a�8�R�a�L���N�,�3 �3�c�j�C�L���j�C�R�N �s�C�j�@ �L�C�N�C�L���I

�$�C���c�Y �B�j ���I�c�R �3�N���$�I�3�c �j�@�3 �c�w�c�j�3�L���j�C�, �,�R�L�U���a�C�c�R�N �R�8 �0�C�{�3�a�3�N�j �L���,�@�C�N�3 �I�3���a�N�C�N�< ���I�<�R�a�C�j�@�L�c �n�N�0�3�a

�C�0�3�N�j�C�,���I �q���I�C�0���j�C�R�N �,�R�N�0�C�j�C�R�N�c�Y �i�@�C�c ���U�U�a�R���,�@ �C�N�q�R�I�q�3�c �j�s�R �I�3�q�3�I�c �R�8 �,�a�R�c�c�A�q���I�C�0���j�C�R�N�- ���N �R�n�j�3�a

�I�R�R�U�. �s�@�C�,�@ �C�c �a�3�c�3�a�q�3�0 �8�R�a �3�q���I�n���j�C�N�< �j�@�3 �<�3�N�3�a���I�C�y���j�C�R�N �U�3�a�8�R�a�L���N�,�3 �R�8 �j�@�3 �~�N���I �L�R�0�3�I�. ���N�0

���N �C�N�N�3�a �I�R�R�U�. �s�@�C�,�@ �C�c �n�c�3�0 �8�R�a �j�a���C�N�C�N�<�. �U�a�3�U�a�R�,�3�c�c�C�N�<�. ���N�0 �@�w�U�3�a�U���a���L�3�j�3�a �j�n�N�C�N�<�Y �#�w �c�j�a�C�,�j�I�w

�c�3�U���a���j�C�N�< �L�R�0�3�I �c�3�I�3�,�j�C�R�N �8�a�R�L �U�3�a�8�R�a�L���N�,�3 �3�c�j�C�L���j�C�R�N�. �N�3�c�j�3�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N �U�a�R�q�C�0�3�c ���N



�l�Y�:�Y �K���+�?�B�M�2 �H�2���`�M�B�M�; �S�9

�7�C�<�n�a�3 �l�Y�k�- �i�@�3 �R�n�j�3�a �,�a�R�c�c�A�q���I�C�0���j�C�R�N �I�R�R�U �U�a�R�,�3�0�n�a�3 �)�`���c�l�S�*�Y

���I�L�R�c�j �n�N�$�C���c�3�0 �3�c�j�C�L���j�3 �R�8 �U�a�3�0�C�,�j�C�R�N �3�a�a�R�a ���N�0 �C�c �U���a�j�C�,�n�I���a�I�w �s�3�I�I �c�n�C�j�3�0 �8�R�a �c�L���I�I �0���j���c�3�j�c

�)�`���c�l�S�*�Y �i�@�3 �8�R�I�I�R�s�C�N�< �c�n�$�c�3�,�j�C�R�N�c �0�3�c�,�a�C�$�3 �j�@�3 �a�R�I�3 �R�8 �3���,�@ �I�R�R�U�Y

�K�R�0�3�I �2�q���I�n���j�C�R�N ���N�0 �p���I�C�0���j�C�R�N

�B�N �j�@�3 �R�n�j�3�a �I�R�R�U �R�8 �N�3�c�j�3�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N�. �j�@�3 �8�R�,�n�c �I�C�3�c �R�N �3�q���I�n���j�C�N�< �j�@�3 �<�3�N�3�a���I�C�y���j�C�R�N �U�3�a�8�R�a�A

�L���N�,�3 �R�8 �j�@�3 �~�N���I �L�R�0�3�I�Y �i�R ���,�@�C�3�q�3 �j�@�C�c�.�G�A�8�R�I�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N �C�c �n�c�3�0�Y �i�@�3 �0���j���c�3�j �C�c �c�U�I�C�j �C�N�j�R

k �R�n�j�3�a �8�R�I�0�c�. ���N�0 �C�N �3���,�@ �C�j�3�a���j�C�R�N�. �R�N�3 �8�R�I�0 �C�c �@�3�I�0 �R�n�j ���c ���N �C�N�0�3�U�3�N�0�3�N�j �j�3�c�j �c�3�j�Y �i�@�3 �a�3�L���C�N�C�N�<

k�£�S �8�R�I�0�c ���a�3 �n�c�3�0 �8�R�a �j�a���C�N�C�N�< ���N�0 �L�R�0�3�I �R�U�j�C�L�C�y���j�C�R�N �j�R �~�N�0 �j�@�3 �$�3�c�j �U�3�a�8�R�a�L�C�N�< �L�R�0�3�I �C�N �j�@�3

�C�N�N�3�a �I�R�R�U�Y �i�@�C�c �$�3�c�j �U�3�a�8�R�a�L�C�N�< �L�R�0�3�I �C�c �j�@�3�N �j�3�c�j�3�0 �R�N �j�@�3 �@�3�I�0 �R�n�j �C�N�0�3�U�3�N�0�3�N�j �j�3�c�j �c�3�j�Y �i�@�C�c

�c�j�a�C�,�j �c�3�U���a���j�C�R�N �3�N�c�n�a�3�c �j�@���j �U�3�a�8�R�a�L���N�,�3 �3�q���I�n���j�C�R�N �C�c �,�R�N�0�n�,�j�3�0 �R�N �0���j�� �j�@���j �@���c �N�R�j �$�3�3�N �n�c�3�0

�C�N ���N�w �U���a�j �R�8 �j�@�3 �j�a���C�N�C�N�< �R�a �j�n�N�C�N�< �U�a�R�,�3�c�c�Y �#�w ���q�3�a���<�C�N�< �j�@�3 �a�3�c�n�I�j�c ���,�a�R�c�c ���I�I �R�n�j�3�a �8�R�I�0�c�. ���N

�n�N�$�C���c�3�0 �3�c�j�C�L���j�3 �R�8 �j�@�3 �L�R�0�3�I���c �3�u�U�3�,�j�3�0 �<�3�N�3�a���I�C�y���j�C�R�N �3�a�a�R�a �C�c �R�$�j���C�N�3�0�Y ���N �R�q�3�a�q�C�3�s �R�8 �j�@�C�c

�U�a�R�,�3�c�c �C�c �C�I�I�n�c�j�a���j�3�0 �n�c�C�N�< �� �9�A�8�R�I�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N �c�,�@�3�L�3 �C�N �7�C�<�n�a�3 �l�Y�k�Y



�S�f �+�?���T�i�2�` �l�Y �7�m�M�/���K�2�M�i���H�b

�i�R �R�$�j���C�N �n�N�$�C���c�3�0 �U�3�a�8�R�a�L���N�,�3 �3�c�j�C�L���j�3�c�. �3�c�U�3�,�C���I�I�w �C�N �C�L�$���I���N�,�3�0 �c�,�3�N���a�C�R�c�.�c�j�a���j�C�~�3�0 �j�3�c�j�C�N�<

�3�N�c�n�a�3�c �j�@���j �j�@�3 �,�I���c�c �0�C�c�j�a�C�$�n�j�C�R�N �C�N �j�@�3 �j�3�c�j �c�3�j �L�C�a�a�R�a�c �j�@���j �R�8 �j�@�3 �8�n�I�I �0���j���c�3�j�Y �r�@�3�N ���U�U�I�C�3�0 �C�N

�G�A�8�R�I�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N�. �c�j�a���j�C�~�,���j�C�R�N �U�R�c�C�j�C�q�3�I�w ���{�3�,�j�c �j�@�3 �q���a�C���N�,�3 ���N�0 �$�C���c �R�8 �j�@�3 �U�3�a�8�R�a�L���N�,�3

�3�c�j�C�L���j�3�c �$�w �L���C�N�j���C�N�C�N�< �,�R�N�c�C�c�j�3�N�j �,�I���c�c �U�a�R�U�R�a�j�C�R�N�c �C�N �3���,�@ �8�R�I�0 �)�`���c�l�S�*�Y

�i�a���C�N�C�N�< ���N�0 �?�w�U�3�a�U���a���L�3�j�3�a �i�n�N�C�N�<

�r�C�j�@�C�N �3���,�@ �R�n�j�3�a �j�a���C�N�C�N�< �I�R�R�U �C�j�3�a���j�C�R�N�. ���N �C�N�N�3�a �,�a�R�c�c�A�q���I�C�0���j�C�R�N �I�R�R�U �C�c �3�u�3�,�n�j�3�0 �j�R �U�3�a�8�R�a�L

�j�a���C�N�C�N�<�. �U�a�3�U�a�R�,�3�c�c�C�N�<�. ���N�0 �@�w�U�3�a�U���a���L�3�j�3�a �j�n�N�C�N�<�Y �i�@�3 �C�N�N�3�a �0���j���c�3�j�. �s�@�C�,�@ �,�R�a�a�3�c�U�R�N�0�c �j�R �j�@�3

�U�R�a�j�C�R�N �R�8 �j�@�3 �0���j�� �N�R�j �@�3�I�0 �R�n�j �$�w �j�@�3 �R�n�j�3�a �I�R�R�U�. �C�c �8�n�a�j�@�3�a �c�U�I�C�j �C�N�j�Rk �8�R�I�0�c�Y �B�N �3���,�@ �C�N�N�3�a �C�j�3�a���j�C�R�N�.

�R�N�3 �8�R�I�0 �C�c �n�c�3�0 �8�R�a �q���I�C�0���j�C�R�N�. ���N�0 �j�@�3 �a�3�L���C�N�C�N�< �8�R�I�0�c ���a�3 �n�c�3�0 �8�R�a �j�a���C�N�C�N�< �j�@�3 �L�R�0�3�I �s�C�j�@

�U���a�j�C�,�n�I���a �@�w�U�3�a�U���a���L�3�j�3�a �,�R�N�~�<�n�a���j�C�R�N�c�Y �i�@�C�c �j�a���C�N�C�N�< �U�a�R�,�3�c�c �C�c �a�3�U�3���j�3�0 �n�c�C�N�< �� �@�w�U�3�a�U���a���L�3�j�3�a

�R�U�j�C�L�C�y���j�C�R�N ���U�U�a�R���,�@�. ���N�0 �j�@�3 �,�R�N�~�<�n�a���j�C�R�N �w�C�3�I�0�C�N�< �j�@�3 �$�3�c�j ���q�3�a���<�3 �U�3�a�8�R�a�L���N�,�3 ���,�a�R�c�c �C�N�N�3�a

�8�R�I�0�c �C�c �c�3�I�3�,�j�3�0�Y �2�u���L�U�I�3�c �8�R�a �j�@�3�c�3 �@�w�U�3�a�U���a���L�3�j�3�a �R�U�j�C�L�C�y���j�C�R�N ���U�U�a�R���,�@�3�c ���a�3 �j�3�,�@�N�C�\�n�3�c �c�n�,�@

���c �$���w�3�c�C���N �R�U�j�C�L�C�y���j�C�R�N�. �a���N�0�R�L�C�y�3�0 �c�3���a�,�@�. �R�a �<�a�C�0 �c�3���a�,�@�. �j�@���j �c�w�c�j�3�L���j�C�,���I�I�w �3�q���I�n���j�3 �q���a�C�R�n�c

�@�w�U�3�a�U���a���L�3�j�3�a �,�R�N�~�<�n�a���j�C�R�N�c�Y �i�@�3 �~�N���I �L�R�0�3�I�. �j�a���C�N�3�0 �R�N �j�@�3 �8�n�I�I �C�N�N�3�a �j�a���C�N�C�N�< �c�3�j �n�c�C�N�< �j�@�3�c�3

�R�U�j�C�L���I �c�3�j�j�C�N�<�c�. �C�c �j�@�3�N �3�q���I�n���j�3�0 �R�N �j�@�3 �R�n�j�3�a �I�R�R�U �j�3�c�j �8�R�I�0�. ���c �0�3�c�,�a�C�$�3�0 ���$�R�q�3�Y �B�N �j�@�C�c �s���w�. �j�@�3

�C�N�N�3�a �I�R�R�U �c�n�U�U�R�a�j�c �L�R�0�3�I �c�3�I�3�,�j�C�R�N�. �s�@�C�I�3 �j�@�3 �R�n�j�3�a �I�R�R�U �3�N�c�n�a�3�c �C�N�0�3�U�3�N�0�3�N�j �q���I�C�0���j�C�R�N�Y �i�@�C�c

�U�a�R�,�3�c�c �C�c �C�I�I�n�c�j�a���j�3�0 �C�N �7�C�<�n�a�3 �l�Y�:�Y �B�N �j�@�C�c �U���a�j�C�,�n�I���a �C�N�c�j���N�,�3�. �� �9�u�l �,�R�N�~�<�n�a���j�C�R�N �C�c �3�L�U�I�R�w�3�0�.

�L�3���N�C�N�< �j�@���j �� �9�A�8�R�I�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N �C�c �n�c�3�0 �C�N �j�@�3 �R�n�j�3�a �I�R�R�U ���N�0 �� �l�A�8�R�I�0 �,�a�R�c�c�A�q���I�C�0���j�C�R�N �C�c

���U�U�I�C�3�0 �C�N �j�@�3 �C�N�N�3�a �I�R�R�U �)�`���c�l�S�*�Y

�r�@�3�N �0�3���I�C�N�< �s�C�j�@ �a�3���I�A�s�R�a�I�0 �0���j���. �U�a�3�U�a�R�,�3�c�c�C�N�< �R�8 �j�@�3 �0���j�� �@���c �j�R �$�3 ���U�U�I�C�3�0�. �C�N�,�I�n�0�C�N�< �C�L�A

�U�n�j���j�C�R�N�. �,�3�N�j�3�a�C�N�<�. ���N�0 �c�,���I�C�N�< �c�j�a���j�3�<�C�3�c�Y �i�@�3�c�3 �U�a�3�U�a�R�,�3�c�c�C�N�< �c�j�3�U�c ���a�3 �3�L�$�3�0�0�3�0 �C�N�j�R �j�@�3

�,�a�R�c�c�A�q���I�C�0���j�C�R�N �U�C�U�3�I�C�N�3 ���N�0 �L�n�c�j �$�3 ���U�U�I�C�3�0 �s�C�j�@�C�N �3���,�@ �R�n�j�3�a �I�R�R�U �C�j�3�a���j�C�R�N �C�N�0�3�U�3�N�0�3�N�j�I�w �j�R

���q�R�C�0 �0���j�� �I�3���G���<�3 ���N�0 �$�C���c�3�0 �3�c�j�C�L���j�3�c�Y�B�L�U�n�j���j�C�R�N�j�3�,�@�N�C�\�n�3�c ���a�3 �,�R�L�L�R�N�I�w �n�c�3�0 �j�R ���0�0�a�3�c�c

�R�8�j�3�N �R�,�,�n�a�a�C�N�< �L�C�c�c�C�N�< �8�3���j�n�a�3�c�Y �i�@�3 �$���c�C�, �U�a�C�N�,�C�U�I�3 �R�8 �C�L�U�n�j���j�C�R�N �C�c �j�@���j �j�@�3 �q���I�n�3 �R�8 �� �8�3���j�n�a�3

�j�@���j �C�c �N�R�j �U�a�3�c�3�N�j �C�N �� �U���a�j�C�,�n�I���a �R�$�c�3�a�q���j�C�R�N �,���N �$�3 ���U�U�a�R�u�C�L���j�3�0 �n�c�C�N�< �j�@�3 ���q���C�I���$�I�3 �0���j�� �)�b�����z�e�*�Y

�K�3�j�@�R�0�c �,���N �$�3 �,���j�3�<�R�a�C�y�3�0 �C�N�j�R �n�N�C�q���a�C���j�3 �j�3�,�@�N�C�\�n�3�c�. �s�@�C�,�@ �j�a�3���j �3���,�@ �q���a�C���$�I�3 �C�N�0�3�U�3�N�0�3�N�j�I�w�.

�R�8�j�3�N �n�c�C�N�< �L�3���c�n�a�3�c �R�8 �,�3�N�j�a���I �j�3�N�0�3�N�,�w�. ���N�0 �L�n�I�j�C�q���a�C���j�3 ���U�U�a�R���,�@�3�c �,�R�N�c�C�0�3�a�C�N�< �j�@�3 �a�3�I���j�C�R�N�A

�c�@�C�U�c ���L�R�N�< �q���a�C���$�I�3�c �j�R �w�C�3�I�0 �L�R�a�3 �a�R�$�n�c�j �3�c�j�C�L���j�3�c�Y �m�N�C�q���a�C���j�3 �L�3�j�@�R�0�c ���a�3 �c�j�a���C�<�@�j�8�R�a�s���a�0

���N�0 �,�R�L�U�n�j���j�C�R�N���I�I�w �3�|�,�C�3�N�j�. �$�n�j �j�@�3�w �L���w �R�q�3�a�I�R�R�G �j�@�3 �n�N�0�3�a�I�w�C�N�< �c�j�a�n�,�j�n�a�3 �R�8 �j�@�3 �0���j�� ���N�0

�C�N�j�a�R�0�n�,�3 �$�C���c �C�N �c�n�$�c�3�\�n�3�N�j ���N���I�w�c�3�c�Y �B�N �,�R�N�j�a���c�j�. �L�n�I�j�C�q���a�C���j�3 �C�L�U�n�j���j�C�R�N �j�3�,�@�N�C�\�n�3�c�. �c�n�,�@ ���c

�C�j�3�a���j�C�q�3 ���I�<�R�a�C�j�@�L�c ���N�0 �N�3���a�3�c�j�A�N�3�C�<�@�$�R�a �L�3�j�@�R�0�c�. �L�R�0�3�I �j�@�3 �0�3�U�3�N�0�3�N�,�C�3�c �$�3�j�s�3�3�N �q���a�C���$�I�3�c

���N�0 �C�j�3�a���j�C�q�3�I�w �a�3�~�N�3 �3�c�j�C�L���j�3�c �j�R �$�3�j�j�3�a ���U�U�a�R�u�C�L���j�3 �j�@�3 �E�R�C�N�j �0�C�c�j�a�C�$�n�j�C�R�N�Y �i�@�C�c �•�3�u�C�$�I�3 �c�j�a���j�3�<�w
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�s�@�3�j�@�3�a �C�N �j�@�3 �C�N�N�3�a �R�a �R�n�j�3�a �I�R�R�U�. ���N�0 �j�@�3�N ���U�U�I�C�3�0 �j�R �j�@�3 �,�R�a�a�3�c�U�R�N�0�C�N�< �q���I�C�0���j�C�R�N �R�a �j�3�c�j �8�R�I�0 �j�R
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�a�3�U�a�3�c�3�N�j�c �j�@�3 �3�N�j�C�a�3 �8�3���j�n�a�3 �c�U���,�3�Y ���j �3���,�@ �0�3�,�C�c�C�R�N �N�R�0�3�. �j�@�3 ���I�<�R�a�C�j�@�L �c�3�I�3�,�j�c �� �8�3���j�n�a�3 ���N�0 ��
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�a�3�c�n�I�j�C�N�< �C�N �C�L�U�a�R�q�3�0 �<�3�N�3�a���I�C�y���j�C�R�N �U�3�a�8�R�a�L���N�,�3�Y�`�7�c ���a�3 �a�R�$�n�c�j �j�R �R�n�j�I�C�3�a�c ���N�0 �N�R�C�c�w �0���j���. �$�n�j
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�B�N �j�@�C�c �U�a�R�,�3�c�c�. �~�a�c�j�A ���N�0 �R�U�j�C�R�N���I�I�w �c�3�,�R�N�0�A�R�a�0�3�a �0�3�a�C�q���j�C�q�3�c �R�8 �j�@�3 �I�R�c�c �8�n�N�,�j�C�R�N ���a�3 �n�c�3�0 �j�R �<�n�C�0�3

�3���,�@ �c�j�3�U�. �a�3�0�n�,�C�N�< �U�a�3�0�C�,�j�C�R�N �3�a�a�R�a �s�@�C�I�3 �,�R�N�j�a�R�I�I�C�N�< �L�R�0�3�I �,�R�L�U�I�3�u�C�j�w �j�R �U�a�3�q�3�N�j �R�q�3�a�~�j�j�C�N�<�Y �B�N

�,�R�N�j�a���c�j �j�R �a���N�0�R�L �8�R�a�3�c�j�c�. �s�@�C�,�@ �$�n�C�I�0 �j�a�3�3�c �C�N�0�3�U�3�N�0�3�N�j�I�w ���N�0 �j�@�3�N ���<�<�a�3�<���j�3 �j�@�3�C�a �U�a�3�0�C�,�j�C�R�N�c�.

�t�;�#�R�R�c�j�,�R�N�c�j�a�n�,�j�c �j�a�3�3�c �c�3�\�n�3�N�j�C���I�I�w�. �3���,�@ �R�N�3 ���C�L�C�N�< �j�R �,�R�a�a�3�,�j �j�@�3 �3�a�a�R�a�c �R�8 �C�j�c �U�a�3�0�3�,�3�c�c�R�a�c�Y �B�j



�l�Y�:�Y �K���+�?�B�M�2 �H�2���`�M�B�M�; �S�O

�V���W ���N �C�I�I�n�c�j�a���j�C�R�N �R�8 �� �0�3�,�C�c�C�R�N �j�a�3�3 �c�j�a�n�,�j�n�a�3
�)�b���a�l�S�*�Y

�V�$�W ���N �C�I�I�n�c�j�a���j�C�R�N �R�8 �� �a���N�0�R�L �8�R�a�3�c�j �,�R�L�U�R�c�3�0 �R�8
�L�n�I�j�C�U�I�3 �C�N�0�C�q�C�0�n���I �0�3�,�C�c�C�R�N �j�a�3�3�c �n�c�3�0 �8�R�a �,�I���c�c�C�~�A
�,���j�C�R�N �)�b���a�l�S�*�Y

���I�c�R �3�L�U�I�R�w�c �j�3�,�@�N�C�\�n�3�c �I�C�G�3 �c�@�a�C�N�G���<�3 �V���I�c�R �G�N�R�s�N ���c �I�3���a�N�C�N�< �a���j�3�W�. �L���u�C�L�n�L �0�3�U�j�@ �,�R�N�c�j�a���C�N�j�c�.

���N�0 �a���N�0�R�L �c�n�$�c���L�U�I�C�N�< �R�8 �j�a���C�N�C�N�< �C�N�c�j���N�,�3�c ���N�0 �8�3���j�n�a�3�c �j�R �8�n�a�j�@�3�a �3�N�@���N�,�3 �C�j�c �U�a�3�0�C�,�j�C�q�3

�U�3�a�8�R�a�L���N�,�3 ���N�0 �a�3�0�n�,�3 �R�q�3�a�~�j�j�C�N�< �)�#�3�N�l�S�*�Y ���N �C�L�U�R�a�j���N�j �,�@���a���,�j�3�a�C�c�j�C�, �R�8�t�;�#�R�R�c�j�C�c �C�j�c ���$�C�I�C�j�w

�j�R �@���N�0�I�3 �c�U���a�c�3 �C�N�U�n�j �0���j�� �j�@�a�R�n�<�@ �c�U���a�c�C�j�w�A���s���a�3 �c�U�I�C�j �~�N�0�C�N�<�. �s�@�C�,�@ �3�N���$�I�3�c �j�@�3 �L�R�0�3�I �j�R

�I�3���a�N �R�U�j�C�L���I �0�3�8���n�I�j �c�U�I�C�j �0�C�a�3�,�j�C�R�N�c �8�R�a �L�C�c�c�C�N�< �R�a �y�3�a�R�A�q���I�n�3�0 �8�3���j�n�a�3�c�. �j�@�3�a�3�$�w ���q�R�C�0�C�N�< �j�@�3

�N�3�3�0 �8�R�a �0���j�� �C�L�U�n�j���j�C�R�N �R�a �3�u�,�I�n�c�C�R�N �R�8 �C�N�,�R�L�U�I�3�j�3 �c���L�U�I�3�c�Y �Q�q�3�a���I�I�.�t�;�#�R�R�c�j�0�3�I�C�q�3�a�c �@�C�<�@

�U�a�3�0�C�,�j�C�q�3 ���,�,�n�a���,�w ���N�0 �c�,���I���$�C�I�C�j�w�. �j�@�R�n�<�@ �C�j�c �,�R�L�U�I�3�u�C�j�w �C�N �@�w�U�3�a�U���a���L�3�j�3�a �j�n�N�C�N�< ���N�0 �a�3�0�n�,�3�0

�C�N�j�3�a�U�a�3�j���$�C�I�C�j�w �,�R�L�U���a�3�0 �j�R �c�C�L�U�I�3�a �L�R�0�3�I�c �,���N �$�3 �,�@���I�I�3�N�<�C�N�< �)�+�@�3�S�f�* �)�7�a�C�z�S�*�Y

�b�n�U�U�R�a�j �p�3�,�j�R�a �K���,�@�C�N�3

�b�n�U�U�R�a�j �p�3�,�j�R�a �K���,�@�C�N�3�c �V�b�p�K�c�W ���a�3 �� �a�R�$�n�c�j �c�n�U�3�a�q�C�c�3�0 �I�3���a�N�C�N�< �j�3�,�@�N�C�\�n�3 �n�c�3�0 �8�R�a �,�I���c�c�C�~�,���j�C�R�N�.

�s�@�3�a�3 �j�@�3 �<�R���I �C�c �j�R �~�N�0 ���N �R�U�j�C�L���I �@�w�U�3�a�U�I���N�3 �j�@���j �L���u�C�L���I�I�w �c�3�U���a���j�3�c �0���j�� �U�R�C�N�j�c �R�8 �0�C�{�3�a�3�N�j

�,�I���c�c�3�c �$�w �3�N�I���a�<�C�N�< �j�@�3 �L���a�<�C�N �$�3�j�s�3�3�N �j�@�3�L�Y �i�@�3 �L���a�<�C�N �a�3�8�3�a�c �j�R �j�@�3 �0�C�c�j���N�,�3 �$�3�j�s�3�3�N �j�@�3

�@�w�U�3�a�U�I���N�3 ���N�0 �j�@�3 �,�I�R�c�3�c�j �0���j�� �U�R�C�N�j�c �8�a�R�L �3���,�@ �,�I���c�c�. �G�N�R�s�N ���c �c�n�U�U�R�a�j �q�3�,�j�R�a�c�. �s�@�C�,�@ ���a�3

�,�a�C�j�C�,���I �C�N �0�3�~�N�C�N�< �j�@�3 �0�3�,�C�c�C�R�N �$�R�n�N�0���a�w�Y �K���u�C�L�C�y�C�N�< �j�@�C�c �L���a�<�C�N �C�c �3�c�c�3�N�j�C���I �$�3�,���n�c�3 �� �I���a�<�3�a

�L���a�<�C�N �<�3�N�3�a���I�I�w �I�3���0�c �j�R �� �I�R�s�3�a �<�3�N�3�a���I�C�y���j�C�R�N �3�a�a�R�a�. �L���G�C�N�< �j�@�3�b�p�K�L�R�a�3 �a�R�$�n�c�j �j�R �N�R�C�c�3 �C�N �j�@�3

�j�a���C�N�C�N�< �0���j�� �)�b���a�l�S�*�Y �� �G�3�w ���c�U�3�,�j �R�8�b�p�K�c �C�c �j�@�3 �G�3�a�N�3�I �8�n�N�,�j�C�R�N�. �s�@�C�,�@ ���I�I�R�s�c �j�@�3 ���I�<�R�a�C�j�@�L �j�R

�C�L�U�I�C�,�C�j�I�w �L���U �C�N�U�n�j �8�3���j�n�a�3�c �C�N�j�R �� �@�C�<�@�3�a �0�C�L�3�N�c�C�R�N���I �c�U���,�3 �n�c�C�N�< �G�3�a�N�3�I �8�n�N�,�j�C�R�N�c�. �c�n�,�@ ���c �I�C�N�3���a�.

�U�R�I�w�N�R�L�C���I�. �a���0�C���I �$���c�C�c �8�n�N�,�j�C�R�N�. �R�a �c�C�<�L�R�C�0�. �s�C�j�@�R�n�j �3�u�U�I�C�,�C�j�I�w �,�R�L�U�n�j�C�N�< �j�@�3 �j�a���N�c�8�R�a�L���j�C�R�N�.

�3�N���$�I�C�N�< �j�@�3 �L�R�0�3�I�C�N�< �R�8 �N�R�N�A�I�C�N�3���a �a�3�I���j�C�R�N�c�@�C�U�c �3�|�,�C�3�N�j�I�w �)�M�R�$�z�f�*�Y �i�@�C�c �U�a�R�,�3�c�c �C�c �q�C�c�n���I�C�y�3�0

�C�N �7�C�<�n�a�3 �l�Y�f�Y�b�p�K�c �3�{�3�,�j�C�q�3�I�w �@���N�0�I�3 �@�C�<�@�A�0�C�L�3�N�c�C�R�N���I �0���j�� ���N�0 �U�3�a�8�R�a�L �s�3�I�I �C�N �$�R�j�@ �I�C�N�3���a ���N�0



�l�z �+�?���T�i�2�` �l�Y �7�m�M�/���K�2�M�i���H�b

�7�C�<�n�a�3 �l�Y�f�- �B�I�I�n�c�j�a���j�C�R�N �R�8 �8�3���j�n�a�3 �j�a���N�c�8�R�a�L���j�C�R�N ���N�0 �c�3�U���a���j�C�N�< �@�w�U�3�a�U�I���N�3 �)�+�@���l�S���*�Y

�N�R�N�A�I�C�N�3���a �,�I���c�c�C�~�,���j�C�R�N �j���c�G�c�Y �?�R�s�3�q�3�a�. �j�@�3�w �a�3�\�n�C�a�3 �,���a�3�8�n�I �c�,���I�C�N�< ���N�0 �N�R�a�L���I�C�y���j�C�R�N�. ���N�0 �L���w

�R�q�3�a�~�j �s�@�3�N �j�a���C�N�3�0 �R�N �,�R�L�U�I�3�u �0���j�� �R�a �c�L���I�I �0���j���c�3�j�c�Y �)�#�C�N�l�:�*�Y



�+�@���U�j�3�a �k

�/���j���c�3�j�- �2���a�A�#���I���N�,�3

�i�@�3 �0���j�� �n�c�3�0 �C�N �j�@�C�c �s�R�a�G �s���c �U�a�3�a�3�,�R�a�0�3�0 ���c �U���a�j �R�8 �j�@�3 �,�I�C�N�C�,���I �c�j�n�0�w �2�L�U�G�C�N�b �+�z�k �)�2�L�U�l�9�*

�,�R�N�0�n�,�j�3�0 �s�C�j�@ �j�@�3 �m�N�C�q�3�a�c�C�j�w �?�R�c�U�C�j���I �2�a�I���N�<�3�N�. �8�n�N�0�3�0 �$�w �j�@�3 �;�3�a�L���N �`�3�c�3���a�,�@ �7�R�n�N�0���j�C�R�N

�V�/�7�;�W�Y �i�@�3 �c�j�n�0�w �s���c �R�a�C�<�C�N���I�I�w �8�R�,�n�c�3�0 �R�N �$���I���N�,�3 �C�L�U���C�a�L�3�N�j�c �C�N �C�N�0�C�q�C�0�n���I�c �s�C�j�@ �T���a�G�C�N�c�R�N���c

�0�C�c�3���c�3�Y �B�N �j�@�C�c �j�@�3�c�C�c�. �j�@�3 �0���j���c�3�j �C�c �n�j�C�I�C�y�3�0 �8�R�a �j�@�3 �U�n�a�U�R�c�3 �R�8 �8���I�I �a�C�c�G �U�a�3�0�C�,�j�C�R�N �C�N �R�I�0�3�a ���0�n�I�j�c�Y

�i�@�C�c �,�@���U�j�3�a �0�3�c�,�a�C�$�3�c �j�@�3 �,�@���a���,�j�3�a�C�c�j�C�,�c �R�8 �j�@�3 �j�3�c�j �U���a�j�C�,�C�U���N�j�c�. �j�@�3 �c�j�n�0�w �0�3�c�C�<�N ���N�0 �j�@�3 �0���j��

�,�R�I�I�3�,�j�3�0 �8�a�R�L �7�T ���N�0 �B�K�m �L�3���c�n�a�3�L�3�N�j�c �0�n�a�C�N�< �c�j���j�C�, �$���I���N�,�3 �j���c�G�c�Y

�k�Y�S �T�R�U�n�I���j�C�R�N

�� �j�R�j���I �R�8 �e�z �U���a�j�C�,�C�U���N�j�c �j�R�R�G �U���a�j �C�N �j�@�3 �c�j�n�0�w�. �s�@�C�,�@ �,�R�I�I�3�,�j�3�0 �0���j�� �8�a�R�L �C�N�0�C�q�C�0�n���I�c �0�C���<�N�R�c�3�0

�s�C�j�@ �T���a�G�C�N�c�R�N���c �0�C�c�3���c�3 ���N�0 ���<�3�A�L���j�,�@�3�0 �,�R�N�j�a�R�I�c�Y �T���a�j�C�,�C�U���N�j�c �s�C�j�@ �T���a�G�C�N�c�R�N���c �0�C�c�3���c�3 �s�3�a�3

�C�N�,�I�n�0�3�0 �C�8 �j�@�3�w �@���0 �� �,�I�C�N�C�,���I �0�C���<�N�R�c�C�c �R�8 �� �T���a�G�C�N�c�R�N���c �c�w�N�0�a�R�L�3 ���,�,�R�a�0�C�N�< �j�R �j�@�3 �<�n�C�0�3�I�C�N�3�c �R�8 �j�@�3

�;�3�a�L���N �b�R�,�C�3�j�w �R�8 �M�3�n�a�R�I�R�<�w �V�?�R�3�@�N �� �v���@�a �c�j���<�3 �B�"�B�B�B�W�. �s�3�a�3 �R�q�3�a �S�4 �w�3���a�c �R�8 ���<�3�. ���$�I�3 �j�R �c�j���N�0

�c���8�3�I�w �s�C�j�@�R�n�j ���c�c�C�c�j���N�,�3�. ���N�0 ���$�I�3 �j�R �s���I�G �: �¨ �S�z �L�3�j�3�a�c �C�N�0�3�U�3�N�0�3�N�j�I�w�Y ���0�0�C�j�C�R�N���I �a�3�\�n�C�a�3�L�3�N�j�c

�C�N�,�I�n�0�3�0 �j�@�3 ���$�C�I�C�j�w �j�R �c�U�3���G ���N�0 �a�3���0�. ���c �s�3�I�I ���c �U�a�R�q�C�0�C�N�< �C�N�8�R�a�L�3�0 �,�R�N�c�3�N�j�Y �2�u�,�I�n�c�C�R�N �,�a�C�j�3�a�C��

�,�R�L�U�a�C�c�3�0 ���U�@���c�C�� �R�a ���I�3�u�C���. �q�C�c�n���I �C�L�U���C�a�L�3�N�j�c �U�a�3�q�3�N�j�C�N�< �a�3���0�C�N�<�. �a�3�<�n�I���a �n�c�3 �R�8 �s���I�G�C�N�< ���C�0�c�.

�0�3�,�R�L�U�3�N�c���j�3�0 �,���a�0�C�R�U�n�I�L�R�N���a�w �,�R�N�0�C�j�C�R�N�c�. �� �L���u�C�L�n�L �s���I�G�C�N�< �0�C�c�j���N�,�3 �R�8 �I�3�c�c �j�@���N �S�z�z �L�3�j�3�a�c�.

�C�N���$�C�I�C�j�w �j�R �n�N�0�3�a�c�j���N�0 �j�@�3 �c�j�n�0�w �U�a�R�,�3�0�n�a�3�c�. ���N�0 �c�3�q�3�a�3 �L�n�c�,�n�I�R�c�G�3�I�3�j���I �0�C�c�R�a�0�3�a�c �c�C�<�N�C�~�,���N�j�I�w

���{�3�,�j�C�N�< �L�R�$�C�I�C�j�w�Y ���<�3�A�L���j�,�@�3�0 �,�R�N�j�a�R�I�c �s�3�a�3 �3�I�C�<�C�$�I�3 �C�8 �j�@�3�w �s�3�a�3 �R�q�3�a �S�4 �w�3���a�c �R�I�0 ���N�0 �@���0

�N�R �0�C���<�N�R�c�3�0 �L�n�c�,�n�I�R�c�G�3�I�3�j���I �R�a �N�3�n�a�R�I�R�<�C�,���I �0�C�c�R�a�0�3�a�c�Y �7�R�a �j�@�C�c �s�R�a�G���c �U�n�a�U�R�c�3 �R�8 �$���I���N�,�3

���c�c�3�c�c�L�3�N�j �3�I�3�q�3�N �U���a�j�C�,�C�U���N�j�c �N�3�3�0�3�0 �j�R �$�3 �3�u�,�I�n�0�3�0 �0�n�3 �j�R �j�3�,�@�N�C�,���I �C�c�c�n�3�c �R�a �C�N�q���I�C�0 �j�3�c�j�c�Y �i�@�C�c

�a�3�c�n�I�j�3�0 �C�N �9�O �U���a�j�C�,�C�U���N�j�c�. �s�@�R�c�3 �,�@���a���,�j�3�a�C�c�j�C�,�c ���a�3 �c�n�L�L���a�C�y�3�0 �C�N �i���$�I�3 �k�Y�S�Y �i�@�3�w �s�3�a�3 �C�N�,�I�n�0�3�0

�C�8 �j�@�3�w �s�3�a�3 ���$�I�3 �j�R �U�3�a�8�R�a�L ���j �I�3���c�j �R�N�3 �c�j���j�C�, �j���c�G �s�C�j�@ �q���I�C�0 �c�3�N�c�R�a �0���j�� �8�a�R�L �j�@�3�7�T���N�0�B�K�m
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���I�I
�b�3�u �V�L�g�8�W �k�O�g�l�z
���<�3 �V�w�3���a�c�W �f�z�Y�S� �S�:�Y�k
�?�3�C�<�@�j �V�,�L�W �S�e�k�Y�f� �O�Y�e
�r�3�C�<�@�j �V�G�<�W �4�z�Y�9� �S�e�Y�k
���+�g�T�/ �k�S�g�l�4

�7�2�b�A�B �S�O�Y�4� �f�Y�S
�7�2�b �V�I�R�s�g�@�C�<�@�W �:�4�g�S�S
�i�C�L�3�0�A�n�U�A���N�0�A�;�R �V�c�W �S�z�Y�l� �k�Y�k
�b�T�T�# �V�U�R�C�N�j�c�W �O�Y�O� �l�Y�S
�7�a�C�3�0 �7�a���C�I�j�w �B�N�0�3�u �z�Y�9� �z�Y�4
�K�R�+�� �l�9�Y�4� �k�Y�9
�K�R�+�� �V�N�R�a�L���I�g�C�L�U���C�a�3�0�W �k�e�g�l�l

�i���$�I�3 �k�Y�S�- �/�3�L�R�<�a���U�@�C�, ���N�0 �,�I�C�N�C�,���I �,�@���a���,�j�3�a�A
�C�c�j�C�,�c �R�8 �j�@�3 �C�N�,�I�n�0�3�0 �U���a�j�C�,�C�U���N�j�c �V�M�5�9�O�W�Y �T�/
�5 �T���a�G�C�N�c�R�N���c �0�C�c�3���c�3�. ���+ �5 ���<�3�A�L���j�,�@�3�0 �,�R�N�A
�j�a�R�I�Y �7���I�I�c �2�|�,���,�w �b�,���I�3�A�B�N�j�3�a�N���j�C�R�N���I �V�7�2�b�A�B�W�-
�I�R�s �8�3���a �R�8 �8���I�I�C�N�<< �l�k�. �@�C�<�@ �8�3���a� �l�k �)�v���a�z�9�*�Y
�K�R�+���- �c�,�R�a�3�c� �l�f �,�R�N�c�C�0�3�a�3�0 �,�R�<�N�C�j�C�q�3�I�w �N�R�a�A
�L���I�.< �l�f ���c �C�L�U���C�a�3�0 �)�M���c�z�9�*�Y

�i���c�G �M
�2�+ �,�I�R�c�3�0 �9�f
�2�+ �U���0 �:�e
�2�+ �c�3�L�C �:�4
�2�+ �j���N�0�3�L �l�l
�2�+ �s�C�0�3 �9�f
�2�Q �,�I�R�c�3�0 �9�e
�2�Q �U���0 �9�f
�2�Q �c�3�L�C �9�:
�2�Q �j���N�0�3�L �:�S
�2�Q �s�C�0�3 �9�9
�Q�q�3�a���I�I �9�O

�i���$�I�3 �k�Y�l�- �M�n�L�$�3�a �R�8 �U���a�j�C�,�C�U���N�j�c �s�C�j�@ �q���I�C�0
�0���j�� �U�3�a �$���I���N�,�3 �j���c�G �s�C�j�@ �2�w�3�c �+�I�R�c�3�0 �V�2�+�W
���N�0 �2�w�3�c �Q�U�3�N �V�2�Q�W�Y �Q�q�3�a���I�I �C�N�0�C�,���j�3�c �j�@�3 �j�R�j���I
�N�n�L�$�3�a �R�8 �U���a�j�C�,�C�U���N�j�c �V�M�5�9�O�W�. �s�@�R �,�R�L�U�I�3�j�3�0
���j �I�3���c�j �R�N�3 �j���c�G �s�C�j�@ �q���I�C�0 �0���j���Y

���c �s�3�I�I ���c �q���I�C�0�7�2�b�A�B���N�0�K�R�+���j�3�c�j�c�Y �B�8 ���N�w �R�8 �j�@�3�c�3 �j�3�c�j�c �s�3�a�3 �C�N�q���I�C�0�. �j�@�3�w �s�3�a�3 �3�u�,�I�n�0�3�0 �j�R

�3�N�c�n�a�3 ���0�3�\�n���j�3 �,�R�L�U���a���$�C�I�C�j�w �$�3�j�s�3�3�N �j�@�3�7�T���N�0�B�K�m�Y �i�@�3 �N�n�L�$�3�a �R�8 �U���a�j�C�,�C�U���N�j�c �U�3�a �j���c�G �,���N

�$�3 �c�3�3�N �C�N �i���$�I�3 �k�Y�l�Y

�k�Y�l �b�j�n�0�w �/�3�c�C�<�N ���N�0 �T�a�R�,�3�0�n�a�3

�i�@�3 �U���a�j�C�,�C�U���N�j�c �<���q�3 �s�a�C�j�j�3�N �C�N�8�R�a�L�3�0 �,�R�N�c�3�N�j �U�a�C�R�a �j�R �j�@�3 �a�3�,�R�a�0�C�N�< ���N�0 �j�@�3 �c�j�n�0�w �s���c ���U�U�a�R�q�3�0

�$�w �j�@�3 �I�R�,���I �3�j�@�C�,�c �,�R�L�L�C�j�j�3�3 �V�7�a�C�3�0�a�C�,�@�A���I�3�u���N�0�3�a�A�m�N�C�q�3�a�c�C�j�¡�j �2�a�I���N�<�3�N�A�M�k�a�N�$�3�a�<�. �2�a�I���N�<�3�N�.

�;�3�a�L���N�w�W �`�3�A�M�R�Y �l�z�A�:�e�k�A�#�Y ���c�C�0�3 �8�a�R�L �j�@�3 �U���a�j�C�,�C�U���N�j���c �,�@���a���,�j�3�a�C�c�j�C�,�c�. �3�Y�<�Y�. ���<�3�. �c�3�u ���N�0 �s�3�C�<�@�j�.

�0���j�� �s���c �,�R�I�I�3�,�j�3�0 �s�C�j�@ �,�I�C�N�C�,���I �\�n�3�c�j�C�R�N�N���C�a�3�c ���N�0 �C�N�c�j�a�n�L�3�N�j�c�Y �i�@�3 �U���a�j�C�,�C�U���N�j�c ���N�c�s�3�a�3�0 �j�@�3

�\�n�3�c�j�C�R�N�N���C�a�3�c �R�8�7�2�b�A�B�.�K�R�+�����N�0 �7�a�C�3�0 �7�a���C�I�j�w �B�N�0�3�u�. �s�@�C�,�@ �C�c �� �c�j���N�0���a�0�C�y�3�0 �\�n�3�c�j�C�R�N�N���C�a�3 �j�R

���c�c�3�c�c �8�a���C�I�j�w �R�N �� �c�,���I�3 �R�8 �z �j�R �9�Y �i�@�3�i�m�; ���N�0�b�T�T�#�s�3�a�3 �U�3�a�8�R�a�L�3�0 �$�w �j�@�3 �U���a�j�C�,�C�U���N�j�c�. �s�@�C�,�@

���a�3 �,�I�C�N�C�,���I �j�3�c�j�c �j�R �3�q���I�n���j�3 �j�@�3 �U���a�j�C�,�C�U���N�j�c�� �L�R�$�C�I�C�j�w�Y �i�@�3 �U���a�j�C�,�C�U���N�j�c �s�3�a�3 ���c�G�3�0 �j�R �U�3�a�8�R�a�L

�~�q�3 �c�U�3�,�C�~�, �$���I���N�,�3 �j���c�G�c �s�C�j�@ �q���a�w�C�N�< �0�C�|�,�n�I�j�C�3�c �s�@�C�I�3 �c�j���N�0�C�N�<�. ���c �c�@�R�s�N �C�N �7�C�<�n�a�3 �k�Y�S�Y �i�@�3�c�3

�,�R�N�c�C�c�j�3�0 �R�8 �c�j���N�0�C�N�< �s�C�j�@ �8�3�3�j �j�R�<�3�j�@�3�a �V�,�I�R�c�3�0�W�. �c�j���N�0�C�N�< �s�C�j�@ �8�3�3�j �c�@�R�n�I�0�3�a�A�s�C�0�j�@ ���U���a�j �V�s�C�0�3�W�.

�c�j���N�0�C�N�< �C�N �� �c�j�a���C�<�@�j �I�C�N�3 �s�C�j�@ �R�N�3 �8�R�R�j �0�C�a�3�,�j�I�w �C�N �8�a�R�N�j �R�8 �j�@�3 �R�j�@�3�a �V�j���N�0�3�L�W�. �U�R�c�C�j�C�R�N�C�N�< �j�@�3 �@�3�3�I



�k�Y�k�Y �/���i�� �Q�7 �B�K�m�b ���M�/ �7�Q�`�+�2 �T�H���i�2�b �l�k

�7�C�<�n�a�3 �k�Y�S�- �Q�q�3�a�q�C�3�s �R�8 �j�@�3 �~�q�3 �3�u���L�C�N�3�0 �c�j���j�C�, �$���I���N�,�3 �j���c�G�c�- �,�I�R�c�3�0�. �U���0 �V�8�R���L �c�n�a�8���,�3�W�. �c�3�L�C�A
�j���N�0�3�L�. �j���N�0�3�L�. ���N�0 �s�C�0�3 �c�j���N�,�3�Y �2���,�@ �j���c�G �s���c �U�3�a�8�R�a�L�3�0 �n�N�0�3�a �j�s�R �q�C�c�n���I �,�R�N�0�C�j�C�R�N�c�. �s�C�j�@
�3�w�3�c �R�U�3�N ���N�0 �3�w�3�c �,�I�R�c�3�0�. �a�3�c�n�I�j�C�N�< �C�N �� �j�R�j���I �R�8 �S�z �,�R�N�0�C�j�C�R�N�c �U�3�a �U���a�j�C�,�C�U���N�j�Y �2���,�@ �,�R�N�0�C�j�C�R�N
�I���c�j�3�0 �f�z �c�3�,�R�N�0�c�Y

�R�8 �R�N�3 �8�R�R�j �N�3�u�j �j�R �j�@�3 �$�C�< �j�R�3 �R�8 �j�@�3 �R�U�U�R�c�C�j�3 �8�R�R�j �V�c�3�L�C�W�. ���N�0 �c�j���N�0�C�N�< �R�N �� �8�R���L �U���0 �s�C�j�@ �8�3�3�j

�j�R�<�3�j�@�3�a �V�U���0�W�Y �2���,�@ �$���I���N�,�3 �j���c�G �s���c �U�3�a�8�R�a�L�3�0 �n�N�0�3�a �j�s�R �,�R�N�0�C�j�C�R�N�c�- �s�C�j�@�2�Q���N�0 �s�C�j�@�2�+�Y

�T���a�j�C�,�C�U���N�j�c �s�3�a�3 ���c�G�3�0 �j�R �L���C�N�j���C�N �j�@�3 �U�R�c�C�j�C�R�N �8�R�a �f�z �c�3�,�R�N�0�c�Y �B�8 �� �U���a�j�C�,�C�U���N�j �I�R�c�j �$���I���N�,�3�. �j�@�3

�a�3�,�R�a�0�C�N�< �s���c �3�N�0�3�0 �3���a�I�w�Y �B�N ���0�0�C�j�C�R�N�. �j�@�3�w �s�3�a�3 ���c�G�3�0 �j�R �U�3�a�8�R�a�L �� �s���I�G�C�N�< �j���c�G ���j �j�@�3�C�a �R�s�N

�,�@�R�c�3�N �c�U�3�3�0 ���N�0 �C�N �S�z�A�L�3�j�3�a �$�R�n�j�c�. �s�@�C�,�@ �s���c �a�3�U�3���j�3�0 �n�N�j�C�I �j�@�3�w �@�C�j �j�@�3�7�T�c �j�@�a�3�3 �j�C�L�3�c �s�C�j�@

�3���,�@ �8�R�R�j�Y �/���j�� �s���c �a�3�,�R�a�0�3�0 �s�C�j�@�7�T�c �R�N �s�@�C�,�@ �j�@�3 �U���a�j�C�,�C�U���N�j�c �c�j�R�R�0 ���N�0 �s�C�j�@ ���B�K�m�C�N�j�3�<�a���j�3�0

�C�N�j�R �� �@�3���a�C�N�< ���C�0 �j�@���j �j�@�3 �U���a�j�C�,�C�U���N�j�c �s�3�a�3 ���c�G�3�0 �j�R �s�3���a�. �s�@�C�I�3 �U�3�a�8�R�a�L�C�N�< �j�@�3 �j���c�G�c�Y �i�@�3 �R�a�0�3�a

�R�8 �j�@�3 �j���c�G�c �s���c �a���N�0�R�L�C�y�3�0 �j�R ���q�R�C�0 �c�3�\�n�3�N�,�3 �3�{�3�,�j�c�Y �i�@�3 �U���0 ���N�0 �c�3�L�C �j���c�G�c �s�3�a�3 �U�3�a�8�R�a�L�3�0 �R�N

�R�N�3�7�T�. �s�@�C�I�3 �j�@�3 �,�I�R�c�3�0�. �j���N�0�3�L�. ���N�0 �s�C�0�3 �j���c�G�c �s�3�a�3 �3�u�3�,�n�j�3�0 �s�C�j�@ �j�@�3 �U���a�j�C�,�C�U���N�j�c �c�j���N�0�C�N�< �R�N

�j�s�R �7�T�c�Y

�k�Y�k �/���j�� �R�8 �B�K�m�c ���N�0 �7�R�a�,�3 �T�I���j�3�c

�i�@�3 �R�a�C�<�C�N���I �c�j�n�0�w �,�R�I�I�3�,�j�3�0 �0���j�� �s�C�j�@ �R�U�j�C�,���I �L���a�G�3�a �j�a���,�G�C�N�<�. �C�N�3�a�j�C���I �c�3�N�c�R�a�c ���j�j���,�@�3�0 �j�R �j�@�3

�U���a�j�C�,�C�U���N�j���c �$�R�0�w�c ���N�0 �j�s�R�7�T�c �3�L�$�3�0�0�3�0 �C�N �j�@�3 �•�R�R�a�. �j�R �L�3���c�n�a�3�;�`�7�c�Y ���0�0�C�j�C�R�N���I�I�w�. �0���j��

�8�a�R�L ���N�B�K�m�C�N�j�3�<�a���j�3�0 �C�N�j�R �� �@�3���a�C�N�< ���C�0 �s�R�a�N �R�N �j�@�3 �a�C�<�@�j �3���a �s���c �a�3�,�R�a�0�3�0�Y �7�R�a �j�@�C�c �s�R�a�G�. �j�@�3

�0���j�� �R�8 �j�@�3�7�T�c ���N�0���+�+ �R�8 �j�@�3�B�K�m�s�3�a�3 �n�c�3�0�Y�;�`�7�c �s�3�a�3 �L�3���c�n�a�3�0 �n�c�C�N�< �j�s�R�7�T�c �V�#�3�a�j�3�,�.

�+�R�I�n�L�$�n�c�. �m�b���W�Y �2���,�@�7�T�a�3�,�R�a�0�3�0 �j�@�3 �j�@�a�3�3 �R�a�j�@�R�<�R�N���I �8�R�a�,�3 �,�R�L�U�R�N�3�N�j�c �VFx ; Fy; Fz�W ���N�0 �j�@�3



�l�: �+�?���T�i�2�` �k�Y �/���i���b�2�i�- �2���`�A�#���H���M�+�2

�,�R�a�a�3�c�U�R�N�0�C�N�< �L�R�L�3�N�j�c �VM x ; M y; M z�W ���j �� �c���L�U�I�C�N�< �a���j�3 �R�8 �8�c �5 �S�z�z�z �?�y�Y �7�a�R�L �j�@�3�c�3 �c�C�<�N���I�c�.

�j�@�3�+�Q�T�s���c �0�3�a�C�q�3�0 �j�R �\�n���N�j�C�8�w �U�R�c�j�n�a���I �c�s���w�Y �i�@�3 �0���j�� �s���c �C�N�C�j�C���I�I�w �,�R�I�I�3�,�j�3�0 �C�N �Y�,�k�0 �~�I�3�c ���N�0

�c�n�$�c�3�\�n�3�N�j�I�w �,�R�N�q�3�a�j�3�0 �C�N�j�R �Y�L�R�j �~�I�3�c�Y �i�R �3�N�c�n�a�3 �,�R�N�c�C�c�j�3�N�,�w ���,�a�R�c�c �j�a�C���I�c �s�C�j�@ �q���a�w�C�N�< �U���a�j�C�,�C�U���N�j

�R�a�C�3�N�j���j�C�R�N�c�. �j�@�3 �8�R�a�,�3 �0���j�� �s���c �a�R�j���j�3�0 �C�N�j�R �j�@�3 �U���a�j�C�,�C�U���N�j�A�c�U�3�,�C�~�, ���N���j�R�L�C�,���I �,�R�R�a�0�C�N���j�3 �c�w�c�j�3�L�.

���I�C�<�N�C�N�< �j�@�3�+�Q�T�j�a���E�3�,�j�R�a�C�3�c �s�C�j�@ �j�@�3 ���N�j�3�a�R�U�R�c�j�3�a�C�R�a ���N�0 �L�3�0�C�R�I���j�3�a���I ���u�3�c �R�8 �j�@�3 �$�R�0�w�Y�B�K�m�0���j��
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